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To maintain good health, patients with Type 2 diabetes (T2DM) must perform 
self-care activities (SCA), many of which require health literacy – the ability to obtain, 
find, and use healthcare information to make decisions about health. In this dissertation, 
using the information-motivation-behavioral skills theoretical framework, I assess and 
examine health literacy in relation to SCA among underserved people with T2DM.  
This descriptive correlational study is a secondary analysis of data from a larger 
study of participants from six federally qualified health centers in an urban county in 
South Central Texas. The sample comprised 388 patients with T2DM (261 English-
speaking, 127 Spanish-speaking; 53+10.33 years old), with the majority reporting an 
annual income of less than $10,000. Functional health literacy was measured with the 
Newest Vital Sign screening tool; diabetes-specific oral health literacy, with the DM-
REALM – a modification of the original REALM instrument. Only 18.3% of participants 
exhibited adequate functional health literacy; 10.4%, adequate oral health literacy.  
In bivariate analysis, functional health literacy was related to age, gender, 
language, acculturation, income, education, and marital status. Oral health literacy was 
related to gender, employment status, and type of insurance. Significant predictors of 
functional health literacy included gender, education, and type of insurance. Significant 
 
 viii 
predictors of oral health literacy included gender, employment status, and years with 
T2DM. In bivariate analysis, diabetes self-efficacy and health information-seeking 
behaviors were related to diabetes SCA. In hierarchical multiple regression, functional 
health literacy, health information-seeking behaviors, and diabetes self-efficacy were 
significant predictors of diabetes SCA. Although health literacy did not exhibit a 
significant direct effect on diabetes SCA, health information-seeking behaviors mediated 
the relationship between oral health literacy and diabetes SCA. 
These findings add to previous findings showing the high prevalence of limited 
health literacy among underserved people and the negative influence of limited health 
literacy on SCA among people with T2DM. Further studies of the impact of limited 
health literacy on diabetes SCA in diverse, underserved populations of people with 
T2DM are warranted. Future health literacy interventions should incorporate individual- 
and systems-level approaches in addressing promotion of diabetes SCA.   
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Chapter One: Introduction 
Health literacy has been described as the “knowledge, motivation, and 
competences to access, understand, appraise, and apply health information in order to 
make judgments and take decisions in everyday life concerning health care, disease 
prevention and health promotion to maintain or improve quality of life during the life 
course” (Sørensen et al., 2013, p. 3). According to the results of the highly cited 2003 
National Assessment of Adult Literacy, approximately one third of all Americans have 
limited health literacy (Kutner, Greenberg, Jin, & Paulsen, 2006). These limitations have 
been linked to a host of negative health consequences, including improper medication 
administration, overuse of emergency medical care services, misinterpretation of post-
hospital discharge instructions, and poor chronic disease self-management (Berkman, 
Sheridan, Donahue, Halpern, & Crotty, 2011).  
Diabetes mellitus (hereafter diabetes) is among the most prevalent chronic 
diseases in the United States. It is estimated that 30 million Americans (9.4% of the U.S. 
population) are currently living with diabetes (Centers for Disease Control and 
Prevention [CDC], 2017). In addition to known traditional risk factors such as a lack of 
physical activity and a family history of diabetes, emerging research has demonstrated 
that “living in poverty” is a major risk factor for developing the disease (Dinca-
Panaitescu et al., 2012; Gaskin et al., 2014).  Moreover, underserved patients with 
diabetes are more likely to suffer from serious complications such as cardiovascular 
disease, blindness, and limb amputations (Murea, Ma & Freedman, 2012; Stevens et al., 
2014; Walker, Gebregziabher, Martin-Harris, & Egede, 2014; Walker, Strom Williams, 
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& Egede, 2016). Several critical social determinants of health associated with being 
underserved, such as chronic stress, limited access to healthy foods, and lack of access to 
quality healthcare services, have been identified contributing to high prevalence and poor 
management of diabetes. 
Health literacy (HL) has been identified as a potential facilitator of optimal self-
management of chronic diseases, including diabetes (Mackey, Doody, Werner, & Fullen, 
2016), and self-management is the foundation of optimal health among patients with 
Type 2 diabetes (T2DM; Nagelkerk, Reick, & Meengs, 2006). T2DM self-management is 
complex; it includes self-care activities (SCA) such as adherence to specific instructions 
regarding diet, exercise, blood-glucose monitoring, foot care, and medication 
administration (Glasgow et al., 1989; Ruggiero et al., 1997). Yet although a growing 
number of researchers argue that HL plays a critical role in SCA among people with 
T2DM (Brega et al., 2012; Cavanaugh et al., 2008; Mbaezue et al., 2010; McCleary-
Jones, 2011), that relationship is not always consistently recognized. Several studies have 
failed to capture the direct effect of HL on diabetes SCA (Al Sayah, Majumdar, & 
Johnson, 2015; Bowen et al., 2013; Kim, Love, Quistberg, & Shea, 2004; Mancuso, 
2010; Osborn, Cavanaugh, Wallston, White & Rothman, 2009; Sarkar, Fisher, & 
Schillinger, 2006; Schillinger et al., 2002; Shigaki et al., 2010; White, Osborn, 
Gebretsadik, Kripalani, & Rothman, 2011). 
In addition, the majority of research on HL and T2DM SCA is not guided by a 
theoretical framework. As a result, specific mediators of HL have not been identified, nor 
have plausible pathways that might explain how HL may influence SCA and/or outcome 
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variables. Also, most authors have used a global HL measurement rather than a diabetes-
specific HL measurement. Finally, few studies have examined the role of HL in priority 
populations that traditionally suffer from low HL, such as people living in states along 
the US–Mexico border, non-English speakers, and those at the highest risk of poverty. 
 These scientific gaps highlight reasons for the research in this dissertation as well 
as needed directions of future research. The current state of the science shows the 
following methodological gaps: (1) the lack of a theoretical framework that specifies the 
pathway of HL’s influence on diabetes SCA for respective target populations, (2) a 
limited sensitivity and specificity of HL measures along with cultural relevancy for 
respective target populations, and (3) a lack of empirical research that explicates 
differential roles of HL in populations struggling with important social determinants of 
health such as poverty and language barriers. 
PURPOSE OF THE STUDY 
The purposes of this study are (1) to describe the health literacy levels of 
underserved patients with T2DM, (2) to determine the strength and direction of the 
relationship between health literacy and T2DM SCA, and (3) to examine pathways 
among theoretically selected variables, including information (health literacy and 
diabetes-related knowledge), motivation (health information-seeking behaviors), 
behavioral skills (diabetes self-efficacy) and health behaviors (diabetes SCA). 
BACKGROUND AND SIGNIFICANCE 
This research has strong potential to contribute to the field of HL and self-
management science, as well as health disparity research. Despite a growing number of 
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studies on areas of health disparities, studies that explicate the complex interplay between 
limited HL, low socio-economic status, chronic disease, and their relationships to health 
status of underserved populations are scarce. In particular, little is known about people 
who reside in low-income communities with a high proportion of first generation 
immigrant groups, because people with limited resources and/or limited English skills are 
often excluded from participating in such research (Timmins, 2002). This research 
therefore addresses critical knowledge gaps in the field of chronic disease management 
for people with limited resources by critically examining relationships among levels of 
information, motivation, behavioral skills and behaviors among underserved people with 
T2DM. 
Review of the recent literature shows a lack of homogeneity among sample 
attributes, study design, choices of theoretical frameworks, and health literacy 
instrumentation, which makes it difficult to generalize research findings. Several 
methodological considerations should be made in order to reconcile the seemingly valid 
theoretical propositions regarding the positive effect of HL on diabetes SCA. 
In summary, this study is significant because it (1) focuses on underserved 
populations; (2) contributes to the understanding of the influence of health literacy on 
SCA among underserved people with T2DM; and (3) uses two diabetes-specific 
instruments (the Newest Vital Sign [NVS] and the Rapid Estimate of Adult Literacy in 
Medicine for diabetes [DM-REALM]) to measure health literacy.  
Focus on underserved populations. Underserved populations, including ethnic 
minorities and the poor, are disproportionately affected by limited health literacy (Ad 
 
 5 
Hoc Committee on Health Literacy for the Council on Scientific Affairs, 1999; Easton, 
Entwistle, & Williams, 2010). Although T2DM self-care and HL literature reports the 
inclusion of a diversity of people with regard to race, education level, and income in 
healthcare systems across North America, some important gaps exist. Most HL and 
diabetes SCA studies focus on black participants with T2DM (Al Sayah, Majumdar, 
Egede, & Johnson, 2015; Heinrich, 2012; Kim et al., 2004; Mancuso, 2010; Mbaezue et 
al., 2010; McCleary-Jones, 2011; Miser, Jeppesen, & Wallace, 2013; Piatt, Valerio, 
Nwankwo, Lucas, & Funnell, 2014; Rothman et al., 2004; Rothman et al., 2005), and few 
have focused primarily on Latinos (Kenya et al., 2015; Sarkar et al., 2006; Seligman et 
al., 2005; Smith-Miller, Berry, DeWalt & Miller, 2016; White et al., 2011). Latino/as 
now constitute nearly 18% of the U.S. population (U.S. Census Bureau, 2018), with the 
highest density in the south and southwest. The number of Latino/as living in the U.S. is 
expected to double in the next 50 years (U.S. Census Bureau, 2018). Geographic 
diversity among studies is partly to blame for the lack of racial equity among participants. 
The majority of studies have taken place in the southeastern U.S., and Mexico-bordering 
states have been, for the most part, excluded from this research. In addition, non-English 
speaking participants have been largely excluded. The reason for this exclusion is often 
unclear, but the lack of resources for translating services or the unavailability of bilingual 
data collectors is often cited (Medrano et al., 2010). This trend is not unique; non-English 
speaking participants are rarely included in behavioral research (Timmins, 2002). 
Language barriers are an important consideration in access and adequate utilization of the 
health care system. 
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  Lower socioeconomic status has been associated with poor glycemic control 
(Houle et al., 2015). Poor glycemic control is the primary contributor to major 
complications including nephropathy, retinopathy, and cardiovascular disease (American 
Diabetes Association, 2016). Poverty also plays an important role in SCA; lower 
socioeconomic status has been associated with poor diabetes SCA (Goldman & Smith, 
2002; Levine, Allison, & Cherrington, 2009). 
  Very few attempts to establish the relationship between health literacy and SCA 
have successfully recruited representative numbers of ethnic minority, non-English 
speaking people with T2DM in a Mexico-bordering state. 
Health literacy and self-care activities among people with T2DM. Earlier 
studies often sought to describe the effect of health literacy on more distal diabetes 
outcomes, such as glycemic control (HbA1c). Among a selection of such studies, very 
few found a statistically significant correlation between the two (Cavanaugh et al., 2008; 
Osborn et al., 2009; Piatt et al., 2014; Schillinger et al., 2002), and most failed to identify 
a relationship between HL and HbA1c (Al Sayah et al., 2015; Al Sayah et al., 2015; 
Brega et al., 2012; Kenya et al., 2015; Kim et al., 2004; Mancuso, 2010; Morris, 
MacLean & Littenberg, 2006; Rothman et al., 2004; White et al., 2011). Although 
HbA1C is an important measure of glycemic control, it is not a complete representation 
of a person’s participation in diabetes related SCA. 
More recently, there has been a growing trend to focus on more proximal health 
outcomes, such as diabetes SCA. Among patients with T2DM, these activities include 
adherence to regimens pertaining to diet, exercise, blood-glucose monitoring, foot care, 
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and medication administration (Glasgow, Barrera, McKay & Boles, 1999; Ruggiero et 
al., 1997). Various instruments have been used to measure SCA among people with 
T2DM. Among 14 studies that sought to measure the relationship between HL and 
diabetes SCA, 10 used the Summary of Diabetes Self-Care Activities (SDSCA; Al Sayah 
et al., 2015; Cavanaugh et al., 2008; Cavanaugh et al., 2009; Graumlich et al., 2016; Kim 
et al., 2004; Mancuso, 2010; McCleary-Jones, 2011; Sarkar et al., 2006; Shigaki et al., 
2010; White et al., 2011). The SDSCA is an 11-item self-report assessment that measures 
various diabetes SCA including blood glucose testing, diet, exercise, foot care, and 
smoking behaviors over the past 7 days (Toobert & Glasgow, 1994). Other studies have 
used a variety of methods to capture SCA. Blood glucose monitoring, dietary intake, and 
physical activity are among the most popular singular SCA studied. Self-monitoring of 
blood glucose (SMBG) was extracted from data collected with the Diabetes Care Profile 
in one study (Mbaezue et al., 2010). Dietary intake was measured in three ways: with the 
Block-FFQ (Bowen et al., 2013), through a question related to fruit and vegetable intake 
from the Behavioral Risk Factor Surveillance System (BRFSS) survey (Kenya et al., 
2015), and through self-report in another (Brega et al., 2012). This lack of homogeneity 
among methods to measure diabetes SCA makes it difficult to synthesize research 
findings. 
Only four of the 14 studies were able to identify a statistically significant 
correlation between diabetes SCA and HL. No relationships were identified between HL 
and collective measures of diabetes SCA (such as the summative score of the SDSCA), 
but three individual diabetes SCA that exhibited a relationship with HL included self-
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monitoring of blood glucose, foot self-care, and dietary practices. Two studies identified 
a statistically significant correlation between HL and self-monitoring of blood glucose 
(Brega et al., 2012; Mbaezue et al., 2010). McCleary Jones (2011) identified a 
relationship between HL and foot self-care, and Brega (2012) identified a relationship 
between HL and food consumption. In this selection of literature, there seems to be little 
evidence that health literacy is related to diabetes SCA.  
Health literacy instrumentation in diabetes self-care activity research. In the 
existing literature, there is a troubling lack of homogeneity among HL instruments used 
in T2DM self-care research. Although the role of HL in chronic disease management is 
well documented, few HL intervention studies have been reported. A major barrier to 
designing and implementing such interventions may be a lack of sensitive HL tools; the 
lack of homogeneity among HL instruments is discussed in the literature (Sørensen et al., 
2013), but little effort has been made to establish a “gold standard” for specific 
populations of people. 
  The literature review for this dissertation yielded 25 studies regarding SCA and 
HL among people with T2DM, which are here analyzed for HL instrumentation choice 
and use. Among these studies, seven different instruments were used to measure health 
literacy or numeracy. The most common instruments for health literacy were the REALM 
(Bowen et al., 2013; Cavanaugh et al., 2008; Cavanaugh et al., 2009; Graumlich et al., 
2016; McCleary-Jones, 2011; Osborn et al., 2009; Rothman et al., 2004; Rothman et al., 
2005) and the Short Test of Functional Health Literacy in Adults (S-TOFHLA; Kim et 
al., 2004; Mbaezue et al., 2010; Miser et al., 2013; Morris et al., 2006; Sarkar et al., 2006; 
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Schillinger et al., 2002; Seligman et al., 2005; White et al., 2011). Typically citing and 
testing clinical utility, others used the NVS to measure health literacy (Heinrich, 2012; 
Miser et al., 2013; Piatt et al., 2014; Shigaki et al., 2010). Three utilized the Chew 3-Item 
HL Scale (Al Sayah et al., 2015; Al Sayah et al., 2013; Brega et al., 2012), and the Short 
Assessment of Health Literacy for Spanish-speaking Adults (SAHLSA) was used in two 
studies targeting Spanish-speaking participants (Kenya et al., 2015; Smith-Miller et al., 
2016). Some studies incorporated the Diabetes Numeracy Test (DNT-15) as a measure of 
numeracy skills (Bowen et al., 2013; Cavanaugh et al., 2008; Cavanaugh et al., 2009; 
Osborn et al., 2009; White et al., 2011), and three incorporated the use of the math 
portion of the Wide Range Achievement Test, 3rd or 4th edition (Cavanaugh et al., 2008; 
Osborn et al., 2009; White et al., 2011). 
Overall, the three most common measures of HL in patients with T2DM were the 
REALM, S-TOFHLA, and NVS. These three instruments all claim to measure the same 
construct (HL), but they differ greatly in administration method, time needed for 
administration, difficulty, scoring, and reporting of results. This lack of homogeneity 
makes it difficult to synthesize study findings for HL. The REALM and the Test of 
Functional Health Literacy in Adults (TOFHLA) assess broad and global levels of HL 
rather than disease- or context-specific health literacy, whereas the NVS focuses more on 
the participant’s ability to interpret a nutrition label (an essential management skill for 
diabetes management). In designing the original research project, two instruments were 
chosen to assess health literacy more holistically. The NVS, a functional HL 
measurement designed specifically for DM patients (Weiss et al., 2005), was selected to 
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address document and print literacy, as well as numeracy. The NVS presents patients 
with a nutrition label from a container of ice cream and the facilitator then asks them six 
questions about the content on the label, which requires both literacy and numeracy 
skills. Diet management, an essential T2DM self-care activity, relies heavily on the 
ability to read and interpret a nutrition label. A modified version of the REALM – the 
diabetes-specific DM-REALM – was used to assess print and oral literacy. 
Findings from this study regarding the psychometric properties of the NVS and 
the DM-REALM should help inform other clinical researchers and practitioners when 
they evaluate diabetes-specific HL in linguistic minority patients. 
CONCEPTUAL FRAMEWORK  
Few authors of T2DM SCA and HL studies have explicitly identified a theoretical 
basis for their studies’ designs. Among the 25 studies reviewed for this study, only four 
identified a theoretical framework. Of those, two used the same framework – social 
cognitive theory. The other two identified existing health literacy frameworks – the IOM 
HL and Paasche-Orlow’s 2007 HL. One identified the theory of self-determination; one 
identified process-knowledge theory; and one proposed a new theory linking self-efficacy 
and HL (Mancuso, 2010). This lack of consensus regarding theoretical frameworks and 
definitions of key variables and pathways among relevant variables often results in 
inconsistent findings and ultimately in an inability to find meaningful mediators that 
influence SCA in T2DM populations. It is often argued that theoretical frameworks can 
be too narrow, too intricate, and not easily generalizable. Without a common link among 
theoretical frameworks, however, any synthesis of study findings is very difficult. For 
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this reason, a more general yet succinct theory was chosen to guide this study. 
The information-motivation-behavioral skills (IMB) theoretical framework 
(Fisher & Fisher, 1992) guides this exploration of factors related to SCA among people 
with T2DM (Figure 1). The IMB model was initially proposed to explain risk-taking 
behaviors among those with AIDS in diverse populations. In its original form, the model 
proposed that a reduction in AIDS-risk behaviors was directly related to the information 
that people received about these behaviors, to their motivation to act on that information 
and reduce their risk of AIDS, and to their ability to perform relevant AIDS-risk 
reduction behavioral skills. Over the last 30 years, researchers have applied this 
framework beyond the AIDS population and have generalized the model for use in 
studies among people with various chronic diseases. In recent years, the model has been 
used as a framework in several studies of SCA in people with T2DM (Gao, Wang, Zhu, 
& Yu, 2013; Mayberry & Osborn, 2014; Meunier et al., 2016; Osborn & Egede, 2010; 
Osborn, Rivet Amico, Fisher, Egede, & Fisher, 2010). The model focuses 
comprehensively on the information, motivation, and behavioral skills that are necessary 
to perform health-related behaviors. It asserts that a person’s likelihood to initiate health-
promoting behaviors (which result in positive health outcomes) depends on how well 




Figure 1. Information-Motivation-Behavioral Skills Theoretical Model of Health Behavior 
The Information-Motivation-Behavioral Skills Model of health behavior. From J. D. Fisher and W. A. 
Fisher (1992). Changing AIDS risk behavior. Psychological Bulletin, 111, 455-74. 
 
The model explains a causal pathway among constructs. The theory asserts that if 
people are provided with appropriate information, are motivated to act, and have the 
appropriate behavioral skills necessary for effective action, they will be able to perform 
health behaviors that result in positive health outcomes (Fisher & Fisher, 1992). The 
theory also acknowledges that factors such as socioeconomic status and social support 
can moderate the relationships among constructs in the model. The framework is both 
comprehensive and parsimonious. The IMB model is regarded as a highly generalizable 
framework for understanding and fostering health behaviors across many health domains 
(Fisher et al., 2003). A review of the literature (Fisher & Fisher, 2000) has shown that 
assumptions of the IMB model are empirically supported by several studies using 
multivariate correlation. Beyond the HIV literature, IMB studies have spanned a variety 
of domains, including smoking cessation, cardiovascular health, breast health, nutrition, 




Information. The IMB theory asserts that information that is actionable and 
relevant to a health behavior is critical to performing a particular health behavior (Fisher 
& Fisher, 1992; 2000). Information generally refers to health risk prevention, health 
promotion, or behavioral visual or audible information. 
Motivation. Another critical determinant of health-related behaviors asserted by 
this framework is motivation. Two types of motivation influence a person’s performance 
of a health-related behavior: personal and social (Fisher & Fisher, 1992). Personal 
motivation includes attitudes toward personal performance of the behavior, whereas 
social motivation often includes social support that a person receives to perform a certain 
health behavior. 
 Information and motivation are regarded as potentially independent constructs; 
better-informed people do not always have the motivation to perform health-promoting 
behaviors, and conversely, those who are highly motivated are not necessarily well 
informed (Fisher & Fisher, 1992). 
Behavioral Skills. The IMB model proposes that behavioral skills are related to a 
person’s objective abilities to enact health promotion behaviors. The model also asserts 
that when behavioral skills are not overly complex, motivation and information may have 
a direct effect on health promotion behavior (Fisher & Fisher, 2000). 
 The model stipulates that health information and motivation work in partnership, 
primarily through behavioral skills, to influence health promotion behavior (Fisher & 
Fisher, 1992). Studies have consistently shown that information alone is not enough to 
change health behavior (Knight, Dornan, & Bundy, 2006; Norris, Engelgau, & Narayan, 
 
 14 
2001). However, interventions that include a combination of information, motivation, and 
behavioral skills content are far more effective at influencing behavior change (Fisher & 
Fisher, 2000). 
Health Behavior. As the highly generalizable model suggests, health behavior 
can be any specific health promotion or illness prevention activity. 
 
 For the proposed study, Fisher and Fisher’s model has been revised to describe 
SCA among people with T2DM (Figure 2). Because the original theoretical model was 
designed for intervention research (Fisher & Fisher, 1992), it required minor adaptation 
for this descriptive study. In previous intervention research guided by this model, health 
behavior information is often the intervention’s focus and it refers to the provision of 
appropriate and actionable health information related to the health problem of interest. 
However, for this study, it refers to personal attributes that the person may possess that 







Figure 2. Proposed modification of the IMB Theoretical Framework  
 
 
Health literacy is integral to how people seek, perceive, and use health 
information (Berkman, Davis, & McCormack, 2010; Nutbeam, 2000). To further 
illustrate health behavior information, this model proposes that measuring the amount of 
diabetes knowledge an individual possesses can elucidate the construct more fully. 
Diabetes knowledge has been closely related to health literacy (Al Sayah et al., 2015; 
Gazmarian, Williams, Peel & Baker, 2003; Kim et al., 2004; Mancuso, 2010; Rothman et 
al., 2005). Together, an individual’s level of health literacy and diabetes knowledge may 
better show how health behavior information acquisition impacts health behavior skills 
and, ultimately, health behavior outcomes in this proposed model. Health information-
seeking behavior is an important measure of motivation. Diabetes self-efficacy is an 
important element of one’s behavioral skills. Without self-efficacy, patients’ activation to 
perform essential behavioral skills would be difficult. As in Bandura’s (1986) social 
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cognitive theory, self-efficacy is a person’s confidence that he or she can do something 
and can successfully act to promote a change. Inconsistencies regarding the information, 
motivation, and behavioral skills necessary for successful execution of SCA among 
people with T2DM call for more rigorous, theory-guided research. The IMB model has 
the potential to appropriately identify a plausible pathway of HL’s potential influence on 
SCA and/or outcome variables. For these reasons, the IMB model was modified and used 





RESEARCH QUESTIONS  
Based on the subsequent review of the literature and this study’s theoretical 
framework, the research questions are as follows: 
1. What are the magnitude and direction of the relationships among personal 
characteristics (age, gender, language, acculturation, income, employment, 
housing type, education attainment, marital status, years with T2DM, and 
insurance type) and health literacy among underserved patients with T2DM?  
2. What are the magnitude and direction of the relationships among health literacy, 
diabetes knowledge, health information-seeking behaviors, diabetes self-efficacy, 
and diabetes SCA among underserved patients with T2DM? 
3. Are there differences among diabetes knowledge, health information-seeking 
behaviors, diabetes self-efficacy, or diabetes SCA between those with limited 
health literacy and those with adequate health literacy? 
4. What are the significant predictors of the level of health literacy among 
underserved patients with T2DM? 
5. What are the significant predictors of diabetes SCA among underserved patients 
with T2DM? 
6. Do health information-seeking behaviors and/or diabetes self-efficacy mediate the 





DEFINITIONS OF CONCEPTS 
Information 
Health Literacy 
Conceptual definition: There is no single definition of health literacy. The 
definition most commonly cited was proposed by Ratzan and Parker (2000): “the 
degree to which individuals have the capacity to obtain, process, and understand 
basic health information and services needed to make health decisions” (p. 7). For 
the present study, health literacy may be described more broadly, as “the 
knowledge, motivation and competences to access, understand, appraise, and apply 
health information in order to make judgments and take decisions in everyday life 
concerning health care, disease prevention and health promotion to maintain or 
improve quality of life during the life course” (Sørensen et al., 2013, p. 3). This 
definition also incorporates each of the elements of the IMB theoretical model. 
Operational definition: The summed score of the NVS was used to measure 
functional health literacy, and the DM-REALM was used to measure diabetes-
specific oral health literacy.     
Diabetes Knowledge  
Conceptual definition: Knowledge is defined as the facts, information, and skills 
acquired by a person through experience or education; the theoretical or practical 
understanding of a subject (Merriam-Webster, 2017). 
Operational definition: The summed score of the Michigan Diabetes Knowledge 





Health Information-Seeking Behaviors  
Conceptual definitions: Individual information-seeking behaviors are described by 
Johnson and Meischke (1993) as “the purposive acquisition of information from 
selected information carriers” (p. 344). Health information-seeking is “the active 
engagement in the search for specific health information that is prompted by a 
relevant event, such as the development of symptoms, or given a medical diagnosis 
(Niederdeppe et al., 2007).  
Operational definition: Health information-seeking behaviors were measured by a 
6-item subscale of Porter Novelli's HealthStyles 1999 and 2003 consumer opinion 
surveys – referred to as the Health Information-Seeking Behaviors Scale (HISB). 
Behavioral Skills 
Diabetes Self-Efficacy  
Conceptual definition: Self-efficacy is “the belief in one’s capabilities to 
organize and execute the courses of action required to manage prospective 
situations” (Bandura, 1995, p. 2). Judgments of self-efficacy are not simply non-
specific feelings of control or success; they are explicit to a particular behavior or 
setting (Cervone & Peake, 1986). Diabetes self-efficacy is related to an 
individual’s belief that he or she can successfully manage the disease. 
Operational definition: Diabetes self-efficacy was measured with the Stanford 




Diabetes Self-Care Activities  
Conceptual definition: With the ultimate goal of maintaining glucose levels in a 
target range, the combination of diabetes SCA includes following a healthy eating 
plan, regularly exercising, self-testing of blood glucose levels, and regularly 
taking diabetes medication, if prescribed (Glasgow et al., 1999; Ruggiero et al., 
1997). 
Operational definition: Diabetes SCA were measured using the summed score of 
the Summary of Diabetes Self-Care Activities Scale (including diet, exercise, 
blood glucose self-testing, and foot care). 
LIMITATIONS 
The limitations of this study include the following: 
1. The findings may reflect participant bias, because those more likely to participate 
might be more eager to seek out health information, have less concern about their 
ability to read, or be financially motivated by the incentive provided. 
2. The findings may reflect a response or social desirability bias, because data 
collectors were students from a highly regarded local university. 
3. The cross-sectional descriptive design of the study cannot determine causality. 
4. Generalizability of the findings is limited because of the non-randomized 






 This chapter has presented the study’s purpose, background, significance, 
theoretical framework, and research questions, highlighting the need to study the 
strength and direction of relationships between information, motivation, and health 
behaviors among underserved patients with T2DM. This descriptive, cross-sectional 
study of the information, motivation, behavioral skills, and behaviors among underserved 
patients with T2DM is intended to (1) describe the levels of health literacy among 
underserved people with T2DM; (2) present the use of a more generalizable theoretical 
framework to specify pathways of the influence of health literacy on diabetes SCA for 
this target population; and (3) determine the strength and direction of relationships among 
these theoretically bound variables. An adapted version of the information-motivation-
behavioral skills theoretical model (Fisher & Fisher, 1992) provides the study’s 
conceptual framework. The results will help inform future research regarding health 




Chapter Two: Review of the Literature 
Diabetes requires a complex degree of self-management skills (American 
Diabetes Association, 2016; Goodall & Halford, 1991; Nagelkerk et al., 2006). In 
addition to more frequent interaction with healthcare practitioners, people with diabetes 
engage in a variety of SCA that include dietary modification, physical exercise, frequent 
blood glucose monitoring, recognition of signs & symptoms of hypo/hyperglycemia, 
daily foot care, adherence to medication and for some, insulin administration (Glasgow et 
al., 1989; Ruggiero et al., 1997). Self-management was first described as a patient’s 
active participation in their healthcare needs. However, over time, this definition has 
evolved to more broadly include the daily activities patients participate in to manage their 
chronic illness (Lorig & Holman, 2003). Although the clinical characteristics differ, 
chronic diseases such as cancer, cardiovascular disease and diabetes all share similar and 
complex self-care activity regimes that include dietary and physical activity 
recommendations, medication adherence, symptom awareness and frequent interactions 
with the healthcare system (Wagner et al., 2001). Health literacy plays an important role 
in many of these activities (Al Sayah, Majumdar, Williams, Robertson, & Johnson, 
2013). 
 It has been estimated that nearly 90 million adults in the United States do not have 
the health literacy skills to adequately engage the healthcare system (Kindig, Panzer & 
Nielsen-Bohlman, 2004). Low health literacy has been linked to many negative 
healthcare activities including the misinterpretation of medication labels, 
misunderstanding discharge instructions, and medical appointment adherence (Berkman 
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et al., 2011). Additionally, limited health literacy has been linked to poverty (Ad Hoc 
Committee on Health Literacy for the Council on Scientific Affairs, 1999; Easton et al., 
2010). Limited health literacy is not only dangerous, but is costly. It was estimated that 
the annual costs of healthcare attributed to limited health literacy could be between $106 
billion and $238 billion (Vernon, Trujillo, Rosenbaum, & DeBuono, 2007). It is for these 
reasons that improving health literacy has been identified as an objective for Healthy 
People 2020 (U. S. Department of Health and Human Services, 2017). 
 This literature review aims to report on evidence found in the literature linking 
health literacy to diabetes SCA. The findings of this literature review are presented in 
Table 1. Health literacy, the primary focus of this study, is a relatively new concept, 
emerging more frequently in the literature around the year 2000. For that reason, studies 
included in this literature review were limited to those conducted between 2000 and 
2017. After careful consideration and in light of the differences among healthcare 
systems in countries beyond the US and Canada, study sites were limited to North 
America. 
For this review of the literature, 2 online databases were searched including: 
CINAHL, and PubMed. To locate relevant studies, the following search terms were used 
in a variety of combinations: health literacy, numeracy, diabetes, diabetic, Type 2 
Diabetes (T2D), self-management, self-care, TOFHLA, S-TOFHLA, Newest Vital Sign, 
Short Assessment of Health Literacy, REALM, and WRAT. In addition, the 




Studies that were considered for inclusion had to be quantitative in design, take 
place in North America (US or Canada) and written in English. The sample included 
adult patients diagnosed with Type 2 Diabetes. The studies had to include some 
measurement of health literacy or numeracy and published in the last 17 years. After 
careful consideration, studies were excluded if the sample of patients included those 
outside of North America as care guidelines of patients with Type 2 Diabetes may vary 
outside of this geographic area.  
After eliminating duplicate results from CINAHL and PubMed, 534 titles were 
reviewed for inclusion. Of those, 440 studies were eliminated by title alone. After that 
elimination, 112 abstracts were then read for inclusionary criteria. Literature reviews, 
commentaries, and non-peer reviewed studies were excluded. After applying 
exclusionary criteria for the abstract review, 30 were eliminated, leaving 82 for full text 
review. Forty-one articles were excluded after full-text screening and an additional 16 
were excluded during data extraction (Figure 3). Using a thorough review process and 
strict adherence to inclusionary criteria, 25 studies were ultimately included in this 









Figure 3. Literature search strategy 
 
 
The studies included in this literature review used either a cross-sectional 
descriptive design or a randomized controlled clinical trial (RCT) design. However, 
among the four RCT studies, the data extracted for the purposes of this literature review 
were collected at just one point in time and health literacy was used as a baseline 
measurement (Al Sayah et al., 2015; Cavanaugh et al., 2009; Graumlich et al., 2016; 
Seligman et al., 2005). When HbA1C data was used for analysis, it was usually the last 
level drawn within the past year and was obtained by medical record review.  
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At the heart of HL is the ability to read, understand (oral/print literacy), and take 
appropriate action for his or her health (functional HL). Literacy remains a challenge for 
many Americans, with only 32% of Americans in a nationally representative sample 
exhibiting proficient literacy skills (National Center for Education Statistics, 2005). To 
overcome the high likelihood of encountering participants that would be unable to read, 
surveys were often administered in person by a research assistant (RA) who could 
quickly assess to what extent the participant may need assistance to complete the 
questionnaire (Bowen et al., 2013; Cavanaugh et al., 2008; Mancuso, 2010; Mbaezue et 
al., 2010; Miser et al., 2013; Morris et al., 2006; Osborn et al., 2009; Rothman et al., 
2005; Sarkar et al., 2006; Schillinger et al., 2002; Shigaki et al., 2010; Smith-Miller, et 
al., 2016; White et al., 2011). However, for the other half of studies included in this 
review, the mode of data collection and participant support was unclear due to 
insufficient description. It is possible that some participants who could not read or 
understand questions but still used a self-administration method might not be able to 
provide authentic responses.   
The sample sizes of each of the studies ranged from 30 to 2594 participants, with 
an average of 341 participants. This review summarizes health literacy among patients 
with Type 2 Diabetes (T2DM) among a total of 8,536 adults. All were adult participants. 
Most participants were recruited from either primary care or diabetes specialty clinics (Al 
Sayah et al., 2015; Bowen et al., 2013; Cavanaugh et al., 2008; Graumlich et al., 2016; 
Kenya et al., 2015; Mancuso, 2010; Mbaezue et al., 2010; McCleary-Jones, 2011; Osborn 
et al., 2009; Rothman et al., 2004; Rothman et al., 2005; Sarkar et al., 2006; Schillinger et 
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al., 2002; Seligman et al., 2005; White et al., 2011; White, Wolff, Canvanaugh & 
Rothman, 2010), but participants were also recruited from community spaces (Smith-
Miller et al., 2016) and from diabetes education classes (Kim et al., 2004). Eleven of the 
21 studies recruited participants in the southeastern United States, either from Tennessee, 
North Carolina, South Carolina or Georgia. Five studies took place in the Midwestern 
United States (Graumlich et al., 2016; Mancuso, 2010; McCleary-Jones, 2011; Miser et 
al., 2013; Piatt et al., 2014), two studies took place in San Francisco, CA (Sarkar et al., 
2006; Schillinger et al., 2002), two in the northeastern U.S. (Kim et al., 2004; Morris et 
al., 2006), one in Southern Florida (Kenya et al., 2015), one was from a national database 
(Brega et al., 2012) and two did not specify location (Seligman et al., 2005; Shigaki et al., 
2010). Only one of the studies collected data from participants outside of the U.S. – in 
Canada (Al Sayah et al., 2015). Most of the studies took place in either the southeastern 
or midwestern United States and while the populations included in these samples were 
relatively diverse, the sample falls short of the true diversity of ethnicities found in North 
America; particularly the diversity found along the US – Mexico border. 
All of the studies included participants diagnosed with Type 2 Diabetes, however 
ten also included patients diagnosed with Type 1 Diabetes (Cavanaugh et al., 2008; 
Cavanaugh et al., 2009; Kim et al., 2004; Mancuso, 2010; Mbaezue et al., 2010; Miser et 
al., 2013; Morris et al., 2006; Osborn et al., 2009; Piatt et al., 2014; White et al., 2011). 
Although it was not always specified, T1DM typically comprised less than 5% of the 
sample, but did amount to as much as 15% in one study (Osborn et al., 2009). There are 
important differences among SCA for patients with T1DM and those with T2DM 
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(American Diabetes, 2011) such as variations in medication regimen (T1DM requires 
insulin administration & infrequently, oral medications while T2DM can require both), 
physical activity regimen, and healthy weight management (T1DM patients usually have 
a normal BMI while patients with T2DM often have an increased BMI). The differences 
should be considered when interpreting results about SCA from studies that include 
participants with both types of diabetes. 
 Less than optimal glucose control was often part of inclusion criteria, with either 
an HbA1c threshold > 7% (Bowen et al., 2013; Cavanaugh et al., 2009) or > 8% (Kenya 
et al., 2015; Rothman et al., 2004; Rothman et al., 2005). The average ages of participants 
in this collection of studies ranged from 47.8 – 66 years and the majority of participants 
were female (all 25 studies had 50% or more women and half of them included 60% or 
more women in the sample). 
Overall, there was ethnic diversity among participants. Only 7 of the 25 studies 
included a majority of white participants (Al Sayah, et al., 2015; Bowen et al., 2013; 
Cavanaugh et al., 2008; Graumlich et al., 2016; Morris et al., 2006; Osborn et al., 2009; 
Shigaki et al., 2010) and most appeared to over sample ethnic minority participants. Ten 
studies included a majority of black participants (Al Sayah et al., 2015; Heinrich, 2012; 
Kim et al., 2004; Mancuso, 2010; Mbaezue et al., 2010; McCleary-Jones, 2011; Miser et 
al., 2013; Piatt et al., 2014; Rothman et al., 2004; Rothman et al., 2005), while 5 studies 
focused primarily on Latinos (Kenya et al., 2015; Sarkar et al., 2006; Seligman et al., 
2005; Smith-Miller et al., 2016; White et al., 2011). Language barriers are an important 
consideration in access and adequate utilization of the health care system. With the 
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exception of the aforementioned five studies and one additional study (Schillinger et al., 
2002), Spanish speakers were excluded from participation in the nineteen remaining 
studies.  
Education attainment was usually reported as a percentage of participants with 
less than or equal to high school degree and was low for participants overall. Eight 
reported that greater than 60% of the sample attained no higher than a high school degree 
(Mancuso, 2010; Mbaezue et al., 2010; Morris et al., 2006; Rothman et al., 2004; 
Rothman et al., 2005; Schillinger et al., 2002), with one as high as 90% (White et al., 
2011). Only eight of the 25 studies reported that less than half of their participants had 
less than a college education, but some studies did not report education level at all. 
Similar to education level, reported income was low. Income was often reported 
as an annual income with $20,000 as the most common incremental category. For the 
purposes of this literature review, an annual income of $20,000 or less was a marker for 
poverty. Of the studies that included income as a sample attribute, 3 reported that more 
than 90% of their sample participants earned less than $20,000 annually (Sarkar et al., 
2006; Schillinger et al., 2002), 7 reported a range of 50% - 90% of sample participants at 
or near the poverty level (Al Sayah et al., 2015; Kim et al., 2004; Mbaezue et al., 2010; 
Morris et al., 2006; Rothman et al., 2004; Rothman et al., 2005; White et al., 2011) and 9 
reported a range of 20% - 50% of sample participants at or near the poverty level (Al 
Sayah et al., 2015; Bowen et al., 2013; Brega et al., 2012; Cavanaugh et al., 2008; 
Cavanaugh et al., 2009; Graumlich et al., 2016; Kenya et al., 2015; Osborn et al., 2009; 
Shigaki et al., 2010). Overall, the studies included in this literature review represent a fair 
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diversity of patients, in regards to race, education level and income in healthcare systems 
across North America. However, some important gaps are noted. Participants from 
Mexico-bordering states were for the most part, excluded from participation. In addition, 
non-English speakers were largely excluded. Finally, not separating T1DM and T2DM 
groups in a single study by design or analysis of data makes it difficult to interpret the 
pooled results of SCA studied as the type of diabetes makes contextually different SCA 
demands on an individual. In this study, these gaps were addressed as a diverse group of 
both English and Spanish-speaking participants from a Mexico-bordering state, 
diagnosed only with Type 2 Diabetes were recruited for participation.  
HEALTH LITERACY AND DIABETES SELF-CARE ACTIVITIES  
Among the 14 studies that sought to measure the relationship between HL and 
diabetes SCA, 10 measured them using the Summary of Diabetes Self Care Activities 
(SDSCA; Al Sayah et al., 2015; Cavanaugh et al., 2008; Cavanaugh et al., 2009; 
Graumlich et al., 2016; Kim et al., 2004; Mancuso, 2010; McCleary-Jones, 2011; Sarkar 
et al., 2006; Shigaki et al., 2010; White et al., 2011). The SDSCA is a 10-item self-report 
assessment that measures various diabetes self-care behaviors including blood glucose 
testing, diet, exercise, foot care and medication use over the past seven days (Toobert, 
Hampson, & Glasgow, 2000). Other studies used a variety of methods to capture SCA. 
Blood glucose monitoring, dietary intake & physical activity were among the most 
popular singular SCA studied. Self-monitoring of blood glucose (SMBG) was extracted 
from data collected with the Diabetes Care Profile in one study (Mbaezue et al., 2010). 
Dietary intake was measured in three ways; with the Block-FFQ in one study (Bowen et 
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al., 2013), through a question related to fruit and vegetable intake from the Behavioral 
Risk Factor Surveillance System (BRFSS) survey (Kenya et al., 2015) and through self-
report in another (Brega et al., 2012).  
Only four of the fourteen studies were able to identify a statistically significant 
correlation between diabetes SCA and HL. None of the studies included in this review 
identified a relationship between HL and the summed score of the SDSCA. However, 
when researchers used the sub-scales of the SDSCA, three SCA exhibited a relationship 
with HL; self-monitoring of blood glucose, foot self-care and dietary practices. More 
specifically, two studies identified a statistically significant correlation between HL and 
self-monitoring of blood glucose (Brega et al., 2012; Mbaezue et al., 2010). McCleary 
Jones (2011) identified a relationship between HL and foot self-care and Brega (2012) 
identified a relationship between HL and food consumption. Although seemingly, there is 
very little evidence in this selection of literature that HL is related to SCA.  
The bulk of studies explicitly sought to describe the relationship between HL and 
more proximal outcomes, such as SCA. However, some sought to describe more distal 
outcomes, such as glycemic control (HbA1c) or a medical complication related to 
diabetes. Thirteen of the 25 studies sought to identify a relationship between HL and 
glycemic control, measured by HbA1c. Among those, four identified a statistically 
significant correlation between the two (Cavanaugh et al., 2008; Osborn et al., 2009; Piatt 
et al., 2014; Schillinger et al., 2002), but the remaining 9 failed to correlate HL with 
HbA1c (Al Sayah et al., 2015; Al Sayah et al., 2015; Brega et al., 2012; Kenya et al., 
2015; Kim et al., 2004; Mancuso, 2010; Morris et al., 2006; Rothman et al., 2004; White 
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et al., 2011). Retinopathy and blood pressure were two diabetes complications reported in 
two different studies. Among those, only one identified a statistically significant 
relationship between a diabetes-related complication, retinopathy, and health literacy 
level (Schillinger et al., 2002), while the other failed to identify a relationship between 
systolic BP and HL (Al Sayah et al., 2015). Although these biological outcomes may be 
helpful markers of diabetes self-management, for this study, SCA was used as the 
primary outcome.  
In summary, research regarding the relationship between health literacy and 
diabetes self care activities has yielded conflicting results. This discrepancy may be the 
result of the inconsistent methods researchers have used to measure diabetes self care 
activities among studies with similar aims. The majority of studies included the SDSCA 
evaluation tool to capture self care activities, but the remaining third chose either 
individual self care activities (such as daily monitoring of blood glucose, physical activity 
or fruit/vegetable intake). In this study, the SDSCA was used as it is the most 
comprehensive tool available to measure diabetes SCA and has been used extensively in 
diabetes research. 
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Information System – N New Eng. 
To determine the 
association between 




control, systolic BP, 















Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                  
                                   































Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 











n = 408 pts with T2DM Social Cognitive Cross-sectional 
descriptive 
Oral questionnaire 
S-TOFHLA Summary of Diabetes 
SCA Scale (SDSCA) 
 
HL and Social Deter of Health: 
NR 
HL and SCA: 
Associations between self-efficacy 
and SM were consistent across 
race/ethnicity and health literacy 
levels. 
HL and HbA1c/Complications: 
NR 
2 Primary Care clinics in a public 
hospital (San Francisco) 




behavior in an urban, 
diverse, low-income 
population with a 












52% Age:  
Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                  
                  
                  
 




















Diabetes Self- Efficacy 
Scale 
 
Cavanaugh, et al. 
(2008) 
Association of 
numeracy and diabetes 
control 
(Cavanaugh et al., 
2008) 





REALM Summary of Diabetes 
SCA Scale (SDSCA) 
 
HL and Social Deter of Health: 
Non-white*** 
Lower annual income*** 
Older age*** 
T2D with lower level of diabetes 
specific knowledge*** 
HL and SCA: 
NR 
HL and Inform/Motivation: 
Greater self efficacy of diabetes SM 
skills*** 
HL and HbA1c: 
HbA1c* 
2 Primary Care & 2 Diabetes Clinics at 3 
Medical Centers 
Tennessee & North Carolina 
To determine the 
association between 
numeracy related to 
diabetes and 











Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                                                








































Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
Osborn, et al. (2009) 
Diabetes Numeracy: 
An overlooked factor 
in understanding racial 
disparities in glycemic 
control 
(Osborn, Cavanaugh, 
Wallston, White, & 
Rothman, 2009) 
 




REALM  NR HL and Social Deter of Health: 
NR 
HL and SCA: 
NR 
HL and HbA1c: 
No significant relationship between 
HL (measured by REALM) and 
HbA1c. 
Higher diabetes-related numeracy was 
associated with lower HbA1c*. 
2 primary care & 2 diabetes clinics 
Tennessee & North Carolina 
To examine the 
mediating effect of 
health literacy and 
numeracy (general 
and diabetes-related) 
on the relationship 
between African 








Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                                                




























Cavanaugh et al. 
(2009) 
Addressing literacy 
and numeracy to 
improve diabetes care: 
Two randomized 
controlled trials. 
(Cavanaugh et al., 
2009) 
n = 184 with T2DM (90%) or T1DM & 
HbA1c > 7% 
None Longitudinal 
intervention 
(data collected at 
baseline, 3 and 6 
months)  
REALM Summary of Diabetes 
SCA Scale (SDSCA) 
 
HL and Social Deter of Health: 
NR 
HL and SCA: 
NR 
HL and Inform/Motivation: 
NR 
HL and HbA1c: 
NR 
Tennessee & North Carolina To evaluate the 
impact of a diabetes 
care program that 
included literacy and 
numeracy skills on 









Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:                                                    





































Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
Mbaezue, et al. (2010) 
The impact of health 
literacy on self-
monitoring of blood 
glucose in patients 
with diabetes receiving 
care in an inner-city 
hospital.  
(Mbaezue et al., 2010) 
 
 









S-TOFHLA SMBG (measured with 
the Diabetes Care Profile) 
 




Longer duration of diabetes** 
HL and SCA: 
Recording of blood sugar tests* 
HL and HbA1c: 
NR 
 
Large hospital-based clinic 
Atlanta, GA 
 
To examine the 
relationship between 















Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                                                  
























(Shigaki et al., 2010) 
 
n = 77 pts with T2DM + chronic disease Self Determination Cross-sectional 
Descriptive 
Interview by RA 
NVS 
Mean score = 3.7 
SDSCA 
Diet adherence, BGM & 
exercising 
HL and Social Deter of Health: 
NR 
HL and SCA: 
No significant relationship between 
HL and self care activities. 
HL and HbA1c: 
NR 









Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                  
                                   

















REALM – not used for 




















Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
Mancuso, 2010 
Impact of health 
literacy and patient 
trust on glycemic 
control in an urban 
USA population. 
(Mancuso, 2010) 
n = 102 patients T2DM (96.1%) or 
T1DM 
Self-proposed HL, 





self administered  
 
TOFHLA  SDSCA HL and Social Deter of Health: 
SES** 
Age* 
HL and SCA: 
No significant relationship between 
HL and SR of SCA 
HL and Inform/ Motivation: 
Greater diabetes knowledge** 
HL and HbA1c: 
No significant relationship between 
HL & HbA1c levels 
 
2 Primary Care Clinics 
Urban Midwestern US City 
To determine the 
relationship between 
health literacy, 
patient trust in 
healthcare provider, 
and glycemic control 
in an uninsured 












Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                  
                  
                  


















Mean score:  
 
 
75.9 Diabetes Knowledge Test (DKT) 
White et al. (2011) 
Development and 






Kripalani, & Rothman, 
2011) 
 
n = 144 Hispanic pts with T2DM (87%) 















Foot Care: 3.5 
Meds: 7.0 




HL and SCA: 
No significant relationship between 
HL & SCA 
HL and HbA1c: 
No significant relationship between 
HL & HbA1c levels 
 
2 FQHC Primary Care Clinics & 1 
Community clinic in Nashville, TN 
To (1) establish the 
reliability and 











outcomes among a 
sample of Latino 










Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                  
                              








  Mexican: 78% 
  C/S Amer: 18% 
91% 
100% 

















Mean: 26.4% correct 












Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
McCleary-Jones, 2011 







with diabetes mellitus 
(McCleary-Jones, 
2011) 
n = 50 African Americans with T2DM 
(98%) or T1DM 







REALM SDSCA HL and Social Deter of Health: 
No significant relationship between 
age (no other SD reported). 
HL and SCA: 
Foot self-care* 
HL and HbA1c: 
NR 
 
Community health center & church in 
Midwestern U.S. To examine HL and its association with 
diabetes knowledge, 
perceived self-










Sex, female:  
Yrs with T1/2D: 
HbA1c: 
Ethnicity:                                                


















Mean score: 60.1 (7th – 






Diabetes Knowledge Test 
(DKT) 




health literacy and 
glycemic control in 
American Indians and 
Alaska Natives 
(Brega et al., 2012) 
n = 2594 American Indians/Alaska 












3 Item HL Scale Healthy food 
consumption, unhealthy 
food consumption, 
physical activity, & 
SMBG 
HL and Social Deter of Health: 
NR 
HL and SCA: 
Healthy food consumption* 
Unhealthy food consumption* 
Self-monitoring of blood glucose* 
HL and HbA1c: 
No significant relationship between 
HL & HbA1c levels 
Participant database of Special Diabetes 
Prog for Indians Healthy Heart Project 
To investigate the 
mechanisms through 
which HL is 
associated with 
outcomes, focusing 
on the relationship 
between HL and 
glycemic control 







Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:                                                    
Ed < HS: 
Spanish: 
Income: 


































Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
Heinrich (2012) 
Health literacy: The 
sixth vital sign  
(Heinrich, 2012) 
n = 54 pts with T2DM None Cross-sectional 
Descriptive 
NVS 
Mean score = 2.87 
65% of participants 
obtained scores of 3 or 
less, indicating a strong 
possibility of limited 
literacy 
NR HL and Social Deter of Health: 
Education level** 
Race*** 
HL and SCA: 
NR 
HL and HbA1c: 
NR 
Primary care clinic 
Southeastern US 
The purpose of this 
project was to 
describe the concept 
of health literacy, and 
to assess health 
literacy levels in 
diabetic patients 
receiving care in 
primary care settings. 
Age:  
Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                  
                                   




















Bowen et al. (2013) 
Numeracy and dietary 
intake in patients with 
type 2 diabetes  
(Bowen et al., 2013) 





REALM Dietary Intake measured 
with the Block FFQ 





Less than a high school education* 
Annual income less than $20,000* 
HL and SCA: 
Numeracy was not associated with 
dietary intake in adjusted analyses. 
HL and HbA1c: 
NR 
Primary care clinics at Vanderbilt 
University Medical Center To describe the association between 
numeracy and self-
reported dietary 
intake in patients 







Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                                                   















Diabetic Numeracy Test 
(DNT) 
Median score: 67% 
 
NR 












Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
Miser et al. (2013) 
Clinical Utility of a 
Brief Screen for 
Health Literacy and 
Numeracy Among 
Adults With Diabetes 
Mellitus  
(Miser, Jeppesen, & 
Wallace, 2013) 





Mean score = 3.2 




HL and SCA: 
NR 
HL and HbA1c: 
NR 
 
Primary Care Clinics 
Ohio 
To examine the 
clinical utility of the 
NVS in a sample of 
adults with DM. To 
compare and contrast 
patients’ scores and 
administration 







Mean score = 30.7 
Age:  
Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                  
                                   




















Piatt et al. (2014) 
Health literacy among 
Insulin-taking African 
Americans: a need for 
tailored intervention in 
clinical practice  
(Piatt, Valerio, 
Nwankwo, Lucas, & 
Funnell, 2014) 
n = 70 African Amer with T2DM 









HL and SCA: 
NR 
HL and HbA1c: 
HbA1c > 8%* 
Large endocrinology practice 
Detroit, MI 
To determine the 
levels of functional 
health literacy (FHL) 
among insulin-taking 
African Americans 
with diabetes from an 
urban medical 
practice and to 
determine if 
associations exist 
between FHL levels 
and glycemic control. 
Mean score: 3.1 
Age:  
Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  




































Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
Al Sayah et al., 2015 
Associations between 
health literacy and 




with type 2 diabetes. 
(Al Sayah, Majumdar, 
Egede, & Johnson, 
2015) 
 
n = 343 patients with T2DM None Cross-sectional 
Self administered  
 
3 Item HL Scale SDSCA 
Medication Adherence 
Scale 





HL and SCA: 
No sig relation between HL & SCA 
HL and Inform/Motivation: 
Greater diabetes knowledge** 
Diabetes self-efficacy** 
HL and HbA1c: 
No sig relationship between HL & 
HbA1c 
2 Adult Primary Care Clinics 
South Carolina 
















Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                                                    









25% (less than HS) 
Excluded 










Al Sayah et al., 2015 
Association of 
inadequate health 
literacy with health 
outcomes in patients 
with Type 2 Diabetes 
and depression: 
Secondary analysis of 
a controlled trial 
(Al Sayah, Majumdar, 
& Johnson, 2015) 
n = 154 patients with T2DM None Secondary data 
analysis from RCT 
3 Item HL Scale Health-related quality of 
life 
HL and Social Deter of Health: 
Male sex* 
HL and SCA: 
No sig relationship between HL & 
HRQL 
HL and HbA1c/Complications: 
No sig relationship between HL & 
HbA1c and SBP 
4 Primary Care Networks 
Rural Alberta, Canada 
To determine the 






in a population of 
predominantly white 
patients diagnosed 







Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:                                                  


















Mean score: 5.9 
 
NR 












Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
Kenya et al. (2015) 
A profile of Latinos 
with poorly controlled 
diabetes in South 
Florida 
(Kenya et al., 2015) 








HL and Social Deter of Health: 
NR 
HL and SCA: 
NR 
HL and HbA1c: 
No sig relationship between HL and 
HbA1c 
Primary Care Clinics 
Miami-Dade County public hospital sys 




in the Miami Healthy 
Heart Initiative (a 








Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                                                  

















 Diabetes Distress Scale 
(Self-efficacy) 
Graumlich, et al. 
(2016) 
Effects of a patient-
provider, collaborative 
medication-planning 
tool: a randomized 
controlled trial.  
(Graumlich et al., 
2016) 







HL and Social Deter of Health: 
NR 
HL and SCA: 
Relationship between HL and 
medication adherence was not 
reported, but baseline scores did differ 
among different HL levels. 
HL and HbA1c: 
NR 
Outpatient clinics in Chicago & Peoria, 
Illinois 
To test the 
effectiveness of a 
medication-planning 












Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                                                  
 


















Mean score: 61.2 Diabetes Knowledge 
Questionnaire 












Significant Findings  
(* p<.05, ** p<.01, *** p<.001) 
Smith-Miller, et al. 
(2016) 





DeWalt, & Miller, 
2016) 
n = 30 Spanish-speaking Hispanic 
Immigrants with T2DM Social Cognitive Cross-sectional descriptive 
Interview by 
research assistant 
Short Assessment of 




Lifestyle Profile II 
(HPLP-II) 
HL and Social Deter of Health: 
NR 
HL and SCA: 
NR 
HL and HbA1c: 
NR 
Grocery stores, churches, community 









immigrants to the 
US. 
Age:  
Sex, female:  
Yrs with T2D: 
HbA1c: 
Ethnicity:  
                                                  








Other Latin: 10% 














THEORETICAL FRAMEWORKS USED IN T2DM HL SCA INQUIRY 
Among studies aiming to establish a link between health literacy and SCA and 
health outcomes among patients with T2DM, less than a third identified a theoretical 
basis for the design of the study. Among studies that did identify a theoretical framework, 
only two authors agreed and used the Social Cognitive Theory (Sarkar et al., 2006; 
Smith-Miller et al., 2016). Two others utilized a health literacy framework – the IOM HL 
framework (McCleary-Jones, 2011) and Paasche-Orlow’s 2007 HL framework (Brega et 
al., 2012). One used the Theory of Self-Determination (Shigaki et al., 2010) and another, 
the Process-Knowledge Theory (Graumlich et al., 2016). Finally, one of the authors 
proposed a new theory linking self-efficacy and HL (Mancuso, 2010). The lack of 
consensus among researchers regarding theoretical framework, definitions of key 
variables and pathways among relevant variables often results in inconsistent findings 
and ultimately, an inability to find meaningful mediators that influence SCA in T2D 
populations. Therefore, this study will test a more generalizable theoretical framework 
that incorporates information, motivation, and behavioral variables relevant to T2DM 
SCA.  
HEALTH LITERACY INSTRUMENTATION IN T2DM HL SCA INQUIRY 
Among included studies, the most commonly used health literacy instrument was 
the REALM, with 8 studies reporting its use (Bowen et al., 2013; Cavanaugh et al., 2008; 
Cavanaugh et al., 2009; Graumlich et al., 2016; McCleary-Jones, 2011; Osborn et al., 
2009; Rothman et al., 2004; Rothman et al., 2005). The Rapid Estimate of Adult Literacy 
in Medicine (REALM) is a list of 66 words used commonly in the healthcare system that 
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is presented to the participant to be read aloud in a consecutive manner (Davis et al., 
1993). The score is reported either as a continuous measure 0 to 66 (raw score), or as a 
categorical measure (0 to 19 = 3rd grade and below, 19 to 44 = 4th to 6th grade, 45 to 60 
= 7th to 8th grade, 61 to 66 = 9th grade or above). The REALM scores were often 
dichotomized into two groups: less than 9th grade reading level (adequate) or > 9th grade 
reading level (inadequate). 
Equal to REALM in prevalence, the S-TOFHLA was used as a measure of health 
literacy in 8 studies (Kim et al., 2004; Mbaezue et al., 2010; Miser et al., 2013; Morris et 
al., 2006; Sarkar et al., 2006; Schillinger et al., 2002; Seligman et al., 2005; White et al., 
2011) and one used the long form of the same instrument, the TOFHLA (Mancuso, 
2010). The Short Test of Functional Health Literacy in Adults (S-TOFHLA), a measure 
of functional health literacy, is a 36-item test of a patient’s ability to read information 
commonly presented in a health care setting, using a modified Cloze procedure. The 
reading passages are taken from a Medicaid application form and instructions for 
preparation for an upper GI series (Baker, Williams, Parker, Gazmararian, & Nurss, 
1999; Parker, Baker, Williams, & Nurss, 1995). Scores range from 0 – 36 and can be 
reported as a continuous measure or as a categorical measure (0 – 16 = inadequate HL, 17 
– 22 = marginal HL, 23 – 36 = adequate HL). Those who exhibit marginal or inadequate 
functional HL may have difficulty understanding and interpreting most health 
information on printed materials. 
Typically citing and testing clinical utility, 4 studies used the NVS to measure 
health literacy (Heinrich, 2012; Miser et al., 2013; Piatt et al., 2014; Shigaki et al., 2010). 
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The Newest Vital Sign is a test of functional health literacy, requiring both literacy and 
numeracy skills from the participant (Weiss et al., 2005). The NVS presents patients with 
a nutrition label from a container of ice cream and the facilitator then asks them six 
questions about the content on the label, with each correct answer earning one point (0 – 
6). The likelihood of limited literacy/numeracy is based on the number of correct answers 
on the NVS: 0 – 1 (likely), 2 – 3 (possible) and 4 – 6 (unlikely). Scores for the NVS are 
usually reported as dichotomous variables: either “likely to have limited literacy” (scores 
of 0 - 3) or “unlikely to have limited literacy” (scores of 4 - 6). 
Three studies utilized the 3-Item HL Scale (Al Sayah et al., 2015; Al Sayah et al., 
2013; Brega et al., 2012). This brief health literacy screening tool addresses print literacy 
and consists of 3 questions that assess self-reported confidence in reading and completing 
medical forms (Chew, Bradley, & Boyko, 2004). The three questions include: (1) How 
often do you have problems learning about your medical conditions because of difficulty 
understanding written information?; (2) How confident are you filling out medical forms 
by yourself?; (3) How often do you have someone help you read hospital materials?. The 
questions are scored on a 5-point Likert scale. The three questions are scored as 
dichotomous items (inadequate = responses of sometimes, occasionally, never).  
The Short Assessment of Health Literacy for Spanish-speaking Adults (SAHLSA) 
was used in two studies targeting Spanish-speaking participants (Kenya et al., 2015; 
Smith-Miller et al., 2016). SAHLSA is a screening tool modeled after the REALM, but 
culturally modified for Latino populations (Lee, Bender, Ruiz, & Cho, 2006). In addition, 
this tool uses 50 words as opposed to 66 in the REALM, in addition to questions to assess 
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comprehension of each word. Scores range from 0 – 50 and can be reported as a 
continuous measure or as a dichotomous categorical measure (0 – 37 = inadequate HL, 
38 – 50 = adequate HL). 
Several of the studies included a measure of numeracy skills, in addition to a 
health literacy measure. Two numeracy tests were included in this collection of studies: 
the Wide Range Achievement Test and the Diabetes Numeracy Test. Five studies 
incorporated the Diabetes Numeracy Test (DNT-15) as a measure of numeracy skills 
(Bowen et al., 2013; Cavanaugh et al., 2008; Cavanaugh et al., 2009; Osborn et al., 2009; 
White et al., 2011). The DNT-15 is a short written test to assess diabetes-specific 
numeracy skills. There are five diabetes self-management domains included in the DNT-
15 and those are nutrition, exercise, blood glucose monitoring, oral medications and 
insulin administration (Huizinga et al., 2008). The score is calculated as a percentage 
correct out of 100 and is often reported as a mean score in sample data results. Three 
studies incorporated the use of the math portion of the Wide Range Achievement Test, 3rd 
or 4th edition (Cavanaugh et al., 2008; Osborn et al., 2009; White et al., 2011). The 
WRAT is a validated instrument that evaluates calculation skills and general numeracy 
skills (Wilkinson, Robertson, & Psychological Assessment Resources Inc., 2006). Scores 
are categorized by grade equivalence and reported as categorical data (inadequate: < 4th 
grade, low: 5th – 7th grade, adequate: > 8th grade). 
In summary, the three most common instruments used to measure health literacy 
and numeracy in this collection of studies includes the REALM, S-TOFHLA, and the 
NVS. While these three instruments all claim to measure the same construct, they differ 
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greatly by administration method, administration time, difficulty, scoring, and result 
reporting (Table 2). Therefore, participant data regarding health literacy should be 
carefully interpreted during synthesis reporting. In addition, without consensus among 
researchers concerning how best to measure HL within this population, the science will 
be slow to advance. After careful examination of each health literacy measurement tool, 
the NVS and a modified version of the REALM (DM-REALM) were chosen for this 
study. The NVS was chosen because it: (1) incorporates the use of a nutrition label – 
information that should be familiar to patients with T2D, (2) measures both elements of 
functional health literacy – numeracy and literacy, (3) is administered in a short amount 
of time and (4) was designed for clinical use. The DM-REALM was chosen because it (1) 
uses a list of diabetes-specific words and (2) measures oral/spoken literacy. Together, 
these two health literacy instruments address important elements of health literacy. 
 
Table 2. Comparison of REALM, S-TOFHLA, and NVS 




Scoring Result Reporting Limited HL 
REALM In-person 
interview 
List of words 
read aloud 
66 words 2 – 3 
minutes 
0 – 18 
19 – 44 
45 – 60 
61 – 66 
3rd grade or below 
4th to 6th grade 
7th to 8th grade 









36 items 7 minutes 0 – 16 
17 – 22 











6 questions 3 minutes 0 – 1 
 
2 – 3 
 
4 – 6  













HEALTH LITERACY & SOCIAL DETERMINANTS OF HEALTH 
To better understand how social determinants of health correlate with health 
literacy among people with T2DM, data was extracted from each study regarding age, 
race, income, education attainment, primary language and any other social factors. 
Fifteen of the 25 studies included in this literature review reported correlations between 
HL and social determinants of health. Age was found to have a significant correlation to 
health literacy in nine of the fifteen studies (Bowen et al., 2013; Cavanaugh et al., 2008; 
Kim et al., 2004; Mancuso, 2010; Mbaezue et al., 2010; Morris et al., 2006; Piatt et al., 
2014; Rothman et al., 2004; Schillinger et al., 2002) as well as education attainment (Al 
Sayah et al., 2015; Bowen et al., 2013; Heinrich, 2012; Kim et al., 2004; Mbaezue et al., 
2010; Miser et al., 2013; Morris et al., 2006; Schillinger et al., 2002; White et al., 2011). 
Race was found to be a significant correlate of HL in 7 studies (Al Sayah et al., 2015; 
Bowen et al., 2013; Cavanaugh et al., 2008; Heinrich, 2012; Miser et al., 2013; Rothman 
et al., 2004; Schillinger et al., 2002), while income exhibited an effect on HL in six 
studies (Bowen et al., 2013; Cavanaugh et al., 2008; Kim et al., 2004; Morris et al., 2006; 
Rothman et al., 2004; White et al., 2011). Finally, gender was found to be a significant 
correlate to HL in 3 studies (Al Sayah et al., 2015; Bowen et al., 2013; Piatt et al., 2014) 
and acculturation level or English-speaking ability was related to HL in 2 studies 
(Schillinger et al., 2002; White et al., 2011).  
Echoing results from other studies, the social determinants of health are closely 
related to health literacy and should be an important consideration in HL study design. 
Therefore the relationship between health literacy, age, gender, language, acculturation, 
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income, employment, housing type, education attainment, marital status, years with 
T2DM and insurance type will be examined in this study. 
HEALTH LITERACY AND DIABETES SELF-EFFICACY 
 Among these studies, nine measured and reported the level of self-efficacy among 
study participants (Al Sayah et al., 2015; Cavanaugh et al., 2008; Cavanaugh et al., 2009; 
Kenya et al., 2015; McCleary-Jones, 2011; Sarkar et al., 2006; Shigaki et al., 2010; 
Smith-Miller et al., 2016; White et al., 2011). Among them, five different tools were used 
to measure self-efficacy. Four reported the use of the Perceived Diabetes Self-
Management Scale – PDSMS (Al Sayah et al., 2015; Cavanaugh et al., 2008; Cavanaugh 
et al., 2009; White et al., 2011) and three used the Diabetes Self-Efficacy Scale 
(McCleary-Jones, 2011; Sarkar et al., 2006; Smith-Miller et al., 2016). Shigaki et al. 
(2010) used both the Treatment Self-Regulation Behavior and Perceived Competence 
Scale to measure self-efficacy. Acknowledged only once among this selection of studies, 
Kenya et al. (2015) utilized the Diabetes Distress Scale as a measurement of self-
efficacy. Although self-efficacy scores were measured and reported in these studies, only 
two study authors reported any findings related to self-efficacy. In one, greater self-
efficacy was significantly and positively related to diabetes self-management skills 
(Cavanaugh et al., 2008), while in the other, diabetes self-efficacy was significantly and 
positively correlated with health literacy (Al Sayah et al., 2015). This inconsistency in 





HEALTH LITERACY AND DIABETES KNOWLEDGE 
 Studies have reported that higher levels of health literacy positively and 
significantly correlate with better knowledge of diabetes (Al Sayah et al., 2015; Kim et 
al., 2004; Mancuso, 2010; Rothman et al., 2005). Instruments to measure diabetes 
knowledge vary across similar studies. The Diabetes Knowledge Test, or DKT is used 
frequently to measure diabetes-related knowledge among study participants (Brega et al., 
2012; Cavanaugh et al., 2008; Mancuso, 2010; McCleary-Jones, 2011). Similarly, the 
Diabetes Knowledge Questionnaire (DKQ) was also used to measure diabetes knowledge 
among study participants (Al Sayah et al., 2015; Graumlich et al., 2016; Kim et al., 
2004). An additional tool called the Spoken Knowledge in Low Literacy in Diabetes 
Scale, or the SKILLD is also reported in the literature (Rothman et al., 2005). Diabetes 
related knowledge is an essential element of diabetes SCA and there are a variety of 
measurement methods available for research. A review of existing literature revealed that 
the Diabetes Knowledge Test was the most frequently used measure of participant 
knowledge and therefore, was chosen as the instrument for this study. 
SUMMARY 
The findings from this literature review suggest that while a growing number of 
researchers argue HL has a critical role in SCA among people with diabetes (Brega et al., 
2012; Cavanaugh et al., 2008; Mbaezue et al., 2010; McCleary-Jones, 2011), that 
relationship is not always consistently recognized. Specifically, several studies failed to 
capture the direct effect of HL on SCA (Al Sayah et al., 2015; Bowen et al., 2013; Kim et 
al., 2004; Mancuso, 2010; Osborn et al., 2009; Sarkar et al., 2006; Schillinger et al., 
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2002; Shigaki et al., 2010; White et al., 2011). Lack of homogeneity among sample 
attributes, study design, choice of theoretical framework and health literacy instrument 
makes it difficult to generalize these research findings. Several methodological 
considerations should be considered in order to reconcile the seemingly valid theoretical 
propositions regarding the positive effect of HL on SCA.  
In addition, most of the research regarding HL and T2DM SCA was not guided 
by a theoretical model. This lack of framework fails to appropriately identify a plausible 
pathway of how HL may influence SCA and/or outcome variables. Also, a great majority 
of authors used a global HL measurement rather than a diabetes-specific HL 
measurement. Finally, few studies examined the role of HL in priority populations that 
traditionally suffer from low HL such as people living in states along the US – Mexico 
border, non-English speakers, and those at the highest risk of poverty. 
 These scientific gaps in the field highlight the need and direction of future 
research. The following are the key areas of methodological areas that future research 
should fulfill; 1) a lack of theoretical framework that specify the pathway of HL 
influencing SCA for the respective target population, 2) limited sensitivity and specificity 
of HL measures along with cultural relevancy for the respective target population, and a 
lack of research that explicate the differential roles of HL in populations struggling with 
important social determinants of health such as poverty and language barriers. 
The findings of this literature review identified several methodological gaps in the 
state of health literacy science and health disparity research. These methodological gaps 
in the field have both research and practice implications. It seems the level of individual 
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HL often influences clinical outcome (e.g.HbA1c) indirectly through several mediators 
rather than exerting direct influence on them. The studies that are not guided by a 
comprehensive theoretical framework more likely offer erroneous conclusions of a null 
relationship between HL and/or SCA or improved clinical outcomes. In addition, current 
diabetes researchers appear to not always pay close attention to the specific qualities of 
the selected HL measure (e.g., sensitivity and specificity) and fail to align them with 
other variables within the study. For example, as the majority of diabetes researchers use 
global HL measure rather than a diabetes-specific HL measure, the built in discrepancy of 
the levels of specificity among variables can also contribute potentially erroneous 
conclusions and decelerate the progress of HL science.  
Ultimately, the limited progress of health literacy science prevents researchers 
and clinicians from developing and implementing potentially effective HL focused 
interventions. Specifically, few clinicians and researchers have attempted to directly 
influence HL levels as a means of improving the ability to manage chronic diseases such 
as diabetes. Previous intervention studies involving individuals with low HL have 
predominantly focused on adjustment of reading levels in written educational materials or 
incorporating the use of video, audiotapes, and other technology to accommodate HL 
deficits.  
Future HL research that sheds light on finding a comprehensive theoretical 
framework that identifies meaningful mediators and pathways between HL and SCA is 
sorely needed. The findings of such studies will also pose strong implications for health 
disparity research. Given that many people with limited HL are likely to face serious 
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consequences of other social determinants of health such as low education and income, 
they often suffer from low self-confidence and/or depression. Moreover, the adverse 
effect of low HL is more salient among low income, foreign-born, non-English speakers. 
In addition, limited health literacy has been found to be a strong predictor of inadequate 
utilization of health care resources in many of these vulnerable immigrant populations. 
Constructing innovative ways to improve HL is a potentially fruitful intervention for not 
only improving self-care activities and outcomes but also for improving self-confidence 
by empowering these individuals through HL skill building activities. In conclusion, this 
literature review identified several important methodological gaps and opportunities for 





Chapter Three: Methods 
 The purpose of this chapter is to describe the study design, inclusion and 
exclusionary criteria of the sample, size determination of the sample, the setting, and 
procedures related to data collection. Additionally, detailed descriptions of the 
instruments used in this study, as well as the plan for data analysis for each research 
question will be discussed. 
RESEARCH DESIGN 
A correlational, descriptive cross-sectional design with multivariate analysis will 
be used for the proposed research. The data of this study is obtained from a health 
literacy surveillance study of a Federally Qualified Health Center (FQHC) led by Dr. 
Miyong Kim in 2015 (Kim, Ko, Murry, Lee & Baik, 2016). This dissertation study will 
focus on examining potential relationships among theoretically relevant variables in the 
context of explicating the role of health literacy and self-care activities among 
underserved patients with T2DM. 
Although secondary analysis is often performed by a researcher who may not 
have actively participated in the design or data collection aspects of the original study, 
the author of this dissertation was involved in the original study from beginning to end. 
She began by participating in multi-disciplinary meetings related to design of the survey, 
then helped to select pertinent constructs, and also contributed to questionnaire design. 
Additionally, she was the project manager for the study which included the recruitment, 
hiring and training of RAs, development of a coordinated plan to collect data, 
implementation of the data collection schedule, management of the data collection 
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process, as well as the maintenance of confidentiality and proper storage of all collected 
data.  
SETTING  
  Patients with limited education attainment, low income, and limited English 
proficiency are at the highest risk of limited health literacy (IOM, 2004). In order to 
create an ideal sample to examine the proposed research questions, the study team 
collaborated with the largest Federally Qualified Health Center (FQHC) network in 
central Texas. FQHCs serve as important safety nets in the community by providing 
outpatient healthcare services to the most vulnerable patients affected by poverty 
(Centers for Medicare and Medicaid Services, 2018). FQHCs are healthcare centers, 
community clinics, or hospitals that provide care for underserved areas or populations. In 
return, FQHCs qualify for both special funding under the Public Health Service Act and 
enhanced reimbursement from Medicare and Medicaid. FQHCs are required by HRSA 
(Health Resources and Services Administration) to offer a sliding fee scale to patients, 
maintain an ongoing quality assurance program and uphold a governing board of 
directors, 51% of which must be current patients (U.S. Department of Health & Human 
Services, CMS, 2017). This study was partnered with CommUnityCare Health Centers 
(CUC), the largest FQHC serving Travis County. CUC provides primary care healthcare 
services to over 88,000 patients within 19 clinics across Travis County 
(CommUnityCare, 2016). 
POPULATION 
Patients who choose to seek medical care from an FQHC, such as 
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CommUnityCare Health Centers (CUC), do so most often because they are uninsured, 
underinsured and/or have a household income at or below the federal poverty level. 
Although a small percentage of patients seeking care from CUC use private insurance 
benefits (approximately 10%), the vast majority of patients rely on federal, state, and/or 
county assistance to pay for their healthcare needs (CommUnityCare, 2016). In Travis 
County, there are four main health benefit programs that supplement the costs of medical 
care for patients within this FQHC: Medicaid, Medicare, Medical Access Program, and a 
sliding scale program. Unique to Travis County is the Medical Access Program (MAP), 
which is funded by Central Health (a local tax-supported entity), and covers expenses for 
primary care, prescriptions and hospitalization for Travis County citizens that do not 
qualify for any other health benefit programs. Many of the patients served by 
CommUnityCare live in poverty, as defined by the federal government. 
Poverty guidelines are a federal poverty measure upheld each year in the Federal 
Register by the Department of Health and Human Services (HHS).  Historically referred 
to as the “federal poverty level”, determination of financial eligibility for many federal, 
state, and locally funded services now rely on “poverty guidelines”. Patient eligibility is 
determined by an annually published chart from the federal government and is based on 
the number of persons in the family/household. For a single person, the federal poverty 
guideline (FPG) is an annual household income of $12,060; for a family of 4, the FPG is 
$24,600 and for a household with 8 people, the FPG is $41,320 (U.S. Department of 
Health & Human Services, 2017). The qualification process for each type of assistance 
varies, but all are based on FPG.  
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Although the city of Austin and Travis County are often thought of as resource 
rich, there are many areas of the county where families continue to live in poverty. As 
many neighborhoods undergo gentrification, the income gap continues to widen between 
the rich and the poor. There are an estimated 275,722 families living in Travis County in 
2017. Twelve percent of those families (33,061) are living in poverty. The highest 
concentration of Travis County families living in poverty are located to the north, east 
and south of the city center (Central Health, 2017).  
In addition to the income disparity, there also exists an ethnic disparity in these 
underserved regions of the county. Although Hispanics and Latinos account for 32.5% of 
Travis County’s overall population, they represent 58.5% of the population in the high-
poverty and moderate-poverty census tracts. The White demographic, which is the largest 
race/ethnicity in Travis county (48.9%), account for the second highest concentrations of 
poverty level at 19.6% of the population. However, none of the nine identified census 
tracts highlighted for poverty met or exceeded the county’s overall rate of White 
residents. Representing 8% of Travis County residents, African Americans are the third 
largest demographic group of residents living in poverty, representing 13% of the 
population. Asian residents account for 6.4% of the counties population, but just 4.3% of 
the population are living in poverty (Central Health, 2017).  
After studying the patients’ demographic information with investigators from 
CUC and in an effort to gain more diverse data, six clinics were selected as they serve 
patients that have the most representative demographic characteristics (e.g., socio-
demographic status, numbers and kinds of chronic illness, and ethnic make-up). The six 
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clinics are located in a variety of locations across Travis County. Central Health has 
identified nine impoverished regions of Travis County. The clinics included in this study 
serve six of the nine identified poverty regions. More detailed information regarding the 
location, payer mix, total number of patients and top five diagnostic codes are provided in 
Table 3. 
Table 3. FQHC clinic location, payer mix & diagnostic codes (2016) 
Travis County 
Region 
Payer Mix Top 5 Diagnostic Codes 
Far Northeast MAP 21.67% Essential (primary) hypertension  
Disorders of lipoprotein metabolism and other lipidemias  
Encounter for general examination without complaint, 
suspected or reported diagnosis  
Type 2 diabetes mellitus  
Encounter for screening for malignant neoplasms  
Medicaid 24.93% 
Medicare 8.99% 
Sliding Scale 18.55% 
Commercial 22.10% 
North Central MAP 20.74% Encounter for general examination without complaint, 
suspected or reported diagnosis 
Essential (primary) hypertension 
Type 2 diabetes mellitus 
Disorders of lipoprotein metabolism and other lipidemias 
Encounter for supervision of normal pregnancy 
Medicaid 30.91% 
Medicare 7.09% 
Sliding Scale 23.28% 
Commercial 10.37% 
Northeast MAP 23.08% Encounter for general examination without complaint, 
suspected or reported diagnosis 
Essential (primary) hypertension 
Disorders of lipoprotein metabolism and other lipidemias 
Type 2 diabetes mellitus 
Encounter for screening for other diseases and disorders 
Medicaid 31.69% 
Medicare 2.29% 









Table 3, cont. FQHC clinic location, payer mix & diagnostic codes (2016) 
East  MAP 29.13% Essential (primary) hypertension 
Type 2 diabetes mellitus 
Encounter for general examination without complaint, 
suspected or reported diagnosis 
Disorders of lipoprotein metabolism and other lipidemias 
Other anxiety disorders 
Medicaid 25.25% 
Medicare 8.85% 
Sliding Scale 23.90% 
Commercial 8.77% 
South MAP 24.68% Essential (primary) hypertension 
Encounter for general examination without complaint, 
suspected or reported diagnosis 
Type 2 diabetes mellitus 
Encounter for supervision of normal pregnancy 
Encounter for contraceptive management 
Medicaid 25.45% 
Medicare 7.24% 
Sliding Scale 19.34% 
Commercial 9.63% 
Southeast MAP 31.31% Essential (primary) hypertension 
Type 2 diabetes mellitus 
Encounter for general examination without complaint, 
suspected or reported diagnosis 
Disorders of lipoprotein metabolism and other lipidemias 
Abdominal and pelvic pain 
Medicaid 22.06% 
Medicare 6.59% 




Using the number of patients who used these six clinics and had one or more 
chronic illness, we conducted the survey using random selection from a list of patients 
with type 2 diabetes identified by CUC. Inclusion criteria included: 1) enrolled patients at 
CUC Health Centers; 2) aged 18 or older; 3) medical diagnosis of type 2 diabetes with at 
least one measurement of HbA1c within the last year; 4) able to speak English or Spanish 
and 5) expressed willingness to participate in all aspects of the study. Exclusion criteria 
included: 1) an unwillingness or inability to complete all questionnaires.  
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Sample Size Determination  
The original study was designed to explore relationships among the level of health 
literacy, SCA and glucose control. In a non–experimental design, power estimation and 
sample calculation is often not based on arbitral effect size(s). However, for this study, a 
power analysis to determine if the sample size was large enough to predict diabetes self-
care activities was undertaken. The power analysis revealed that with an alpha of 0.5, 
power of .90 and effect size of .35 (using multiple regression), the final sample size (n = 
388) was more than adequate to yield valid results with sufficient power.  
PROCEDURES  
Sampling  
This study was designed collaboratively with the Chief Operating Officer of 
CUC. Sampling procedures were discussed at length and due to the breadth of data 
collected at multiple sites across the city, it was agreed that a singular method of 
recruitment would be appropriate. CUC agreed to provide a comprehensive list of all 
patients with T2D at each one of the six clinics where recruitment would take place. Each 
week, the study project manager was sent a list of appointments for the upcoming week 
and the appointment list was compared with the existing list of patients with T2D. All 
eligible patients were identified with color-coding and the list was provided to clinic 
check-in staff (office clerks). If confirmed as eligible, the study was explained briefly by 
clinic staff, and individuals were asked if they were interested in participating in the 
survey during the check-in process. For those who expressed interest, the bilingual RA 
from the research team used a project recruitment protocol to confirm eligibility. Using a 
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script to ensure standardization, the trained RA explained that the interview would last 
about 30 minutes and would be conducted in a private area in the clinics. If the answer 
was affirmative, the RA coordinated with clinic staff and the patient an appropriate time 
for the interview. 
Data Collection 
  Usually, and as clinic wait times for the patient could be lengthy, the interview 
would take place during the waiting period for the patient and was coordinated closely 
with clinic staff. If the patient did not have enough time before their appointment with the 
healthcare provider, the interview was scheduled immediately following their 
appointment with their consent.  
  All RAs were bilingual in both English and Spanish (confirmed by oral 
conversation with native Spanish-speaking Associate Professor at the School of Nursing). 
Language preference was confirmed immediately with patient what language they 
preferred to speak or complete the survey. Before data collection began, the RA asked the 
following question to determine their eligibility for the study: “Have you been diagnosed 
with Type 2 Diabetes by a doctor?” This double-check was employed as the information 
entered into a medical chart can be incorrect. If the patient was eligible based on their 
affirmative response, the RA explained the study and a written informed consent was 
obtained. The informed consent form (Appendix A-2 and A-3), Health Insurance 
Portability and Accountability Act documentation (HIPAA form; Appendix A-4 & A-5) 
and all study materials were provided in both English and Spanish language forms.  
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  Completion of the survey took approximately 30 minutes, including the consent 
and HIPAA forms. Every participant was interviewed for the first section of the survey 
using each of the health literacy instruments (the Newest Vital Sign and the DM-
REALM), and the RA would instruct the patient to complete the rest of the questionnaire 
while they sat nearby. Each RA was trained to detect difficulties with literacy. If the RA 
determined that the patient was having difficulty reading the survey questions, the RA 
would offer to complete the questionnaire orally (interview style). As a primary 
community partner organization, CUC shared the programmatic and managerial 
responsibility with the investigators and was responsible for providing the facilities for 
data collection and recruiting participants. Quiet, private spaces to conduct the interviews 
were provided at each clinic location. 
PROTECTION OF HUMAN SUBJECTS 
Permission for the original study and this secondary analysis was obtained from 
the University of Texas at Austin Institutional Review Board (Appendix A-1 and A-6) 
and the School of Nursing Department Review Committee. In addition, and as required 
by CUC, permission was also received from the Human Rights Committee at the study 
site. Each participant in the study was provided information regarding the purpose and 
procedures of the study, their rights as participants, protection of their privacy, measures 
to ensure confidentiality, the risks and benefits of participation in the study and several 
ways to contact the principal investigator with questions or concerns. This information 
was provided in English or Spanish, depending on their stated language preference. After 
completion, surveys were physically transported daily to the research office and stored in 
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a locked file cabinet. A running log of participant medical record numbers and survey 
unique ID number was kept to link information from the participant’s medical record to 
their survey in the electronic database. This log linking MR and survey numbers was kept 
separately from all other study documents to ensure confidentiality of information. 
MEASUREMENT  
 The instruments used in this study included the following: 1) Personal 
Characteristics; 2) NVS; 3) DM-REALM; 4) Michigan Diabetes Knowledge Test; 5) 
Seven questions regarding Health Information-Seeking Behaviors; 6) Stanford Self-
Efficacy for Managing Diabetes Scale; and 7) Summary of Diabetes Self-Care Activities 
scale. All survey questions, including each of the listed instruments, were administered in 
either English or Spanish, depending on the participant’s language preference. All 
Spanish translations were verified by native Spanish speaking faculty at the School of 
Nursing. 
Personal Characteristics  
Participant data were collected regarding self-reported age, gender, language, 
acculturation, income, employment, housing type, education attainment, marital status, 
years with T2DM and insurance type (Appendix C-3).  
Health Literacy 
Health literacy was assessed using two instruments - the NVS and the DM-
REALM. Both instruments are available in English and Spanish and were offered to 
participants dependent on their language preference. The NVS is an instrument used to 
measure functional health literacy as the items of the tool measure one’s numeracy skills 
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as well as print literacy and document literacy. The NVS consists of a nutrition label for a 
container of ice cream accompanied by 6 interviewer-led questions about the information 
they can derive from reading the label (Weiss et al., 2005). The nutrition label is a 
familiar tool for most people in the U.S. and should be an important part of dietary 
management, especially among people with diabetes. It is for this reason that the NVS 
was chosen as the instrument to measure health literacy over other commonly used health 
literacy tools such as the S-TOFHLA (Short-Test of Functional Health Literacy in 
Adults). The task requires that participants have facility with both reading and numeracy 
in order to answer the questions correctly. Sample items include “If you eat the entire 
container, how many calories will you eat?” and “Pretend that you are allergic to peanuts. 
Is it safe for you to eat this ice cream?” (one of the ingredients on the label is peanut oil). 
The NVS has been used successfully in other T2DM self-care studies (Heinrich, 2012; 
Miser et al., 2013; Piatt et al., 2014; Shigaki et al., 2010) and was developed for use in 
primary care settings (Weiss et al., 2005).  
The NVS takes about 3 minutes to administer, but there is no time limit for 
participants to answer the questions. Questions 1 – 4 assess numeracy skills, while 
questions 5 and 6 assess literacy skills of the participant. The scores can be categorized 
into three levels of health literacy: 0 – 1 correct answers suggests a high likelihood of 
limited health literacy, 2 – 3 correct answers suggests a possibility of limited health 
literacy and respondents who get 4 or more questions correct are considered to have 
adequate health literacy.  
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The NVS is available in both English and Spanish (Appendix C-1). Reliability 
and validity for both the English and Spanish version were tested by the original author 
(Weiss et al., 2005) using the results from a sample of 500 participants (250 English 
speakers & 250 Spanish speakers). The internal consistency of both versions was good 
with a Cronbach’s alpha of 0.76 for the English version and 0.69 for the Spanish version. 
Criterion validity was determined by calculating the correlation between the scores on the 
NVS and the TOFHLA. Both language versions were significantly and positively 
correlated with the TOFHLA; English NVS and TOFHLA (r = 0.59, p < .001) and 
Spanish NVS and TOFHLA (r = 0.49, p < .001).  
 The DM-REALM is a newly adapted instrument based on the original REALM. 
Details about the development of this tool are available in a separate manuscript (Kim et 
al., 2018). The original REALM instrument was developed by Davis et al. (1993) and 
consists of 66 common medical words and lay terms for body parts. Participants are 
asked to recite each of the words on the list. It does not require any mathematical skills. 
Scores are typically dichotomized into two categories: 1) scores of 0 – 60: less than 9th 
grade reading level and 2) scores of 61 – 66: 9th grade reading level and above. The DM-
REALM consists of 82 diabetes-specific words. The DM-REALM requires the 
participant to read and recite words related to diabetes management. Using the original 
REALM instrument score ranges as a guide (Davis et al., 1993), scores were 
dichotomized into two groups: scores ranging from 0 to 75 indicated inadequate oral 
health literacy and scores above 76 indicated adequate oral health literacy. The resulting 
scores of the DM-REALM may indicate two things: 1) the participant’s literacy level and 
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2) the participant’s comfort level with diabetes-associated words. When a participant is 
unable to pronounce a word correctly, they were asked to skip to the next word they 
recognized. The participant would receive one point per correctly annunciated word. This 
instrument is available in both English and Spanish (Appendix C-2). Reliability and 
validity on this instrument are currently being undertaken by Kim et al. (2018). However, 
preliminary results of the analysis reveal a Cronbach’s alpha of 0.98 and a positive 
correlation with the NVS (r = 0.49, p < .001).  
Diabetes Knowledge  
Diabetes knowledge was assessed using the Michigan Diabetes Knowledge Test 
(MDKT), which has two sets of questionnaires: a 14-item general test and a 9-item 
insulin-use subscale (Fitzgerald et al., 1998). The test is multiple-choice and consists of 
questions related to diabetic nutrition (carbohydrate and fat content), testing of blood 
glucose, signs and causes of hypo/hyperglycemia, adverse physiological effects of 
diabetes, foot care, and medication management (Appendix C-5). The test takes 
approximately 10 minutes to complete. To accommodate the possibility of low literacy 
skills among study participants, we chose to add one additional choice to each question 
not present in the original version: “Don’t know”. The knowledge score is determined by 
giving one point for each correct answer and zero for the wrong answer, no response or 
an answer of “Don’t know”. Those who get the highest scores are the most 
knowledgeable about diabetes. Due to the low number of insulin users in this study and 
missing data, only the first 14 questions were used for this study. The total knowledge 
scores ranged from 0 to 14 with higher scores indicating a higher level of general 
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diabetes knowledge. Reliability of the measure is good as the coefficient alphas were 
found to be 0.77 for the first 14 questions and 0.84 for the remaining nine insulin 
questions. Validity testing revealed patients with T1D produced a higher score on the 
general test and insulin subscale when compared to patients with T2D (Fitzgerald et al., 
1998).  
Health Information-Seeking Behaviors 
Maibach et al. (2006) analyzed data from the Porter Novelli's HealthStyles 1999 
and 2003 databases (Appendix C-6). They measured health information-seeking 
behaviors, but because they used these items within a larger cluster analysis, no 
composite index was computed and thus, no α was reported. The seven items were: 
1. I don't have time to bother learning a lot of health information. 
2. I make a point to read/watch stories about health. 
3. I don't pay attention to health information unless it's about a problem I have. 
4. When sick, I try to get information about my disease. 
5. I like to get health information from a variety of sources. 
6. When I take medicine, I try to get as much information about benefits and side 
effects. 
7. Before making a decision about my health, I find out everything I can about this 
issue. 




The HISB instrument was assessed for psychometric properties. The reliability 
was evaluated based on Cronbach’s alpha coefficients, item-total correlations and inter-
item correlations. As proposed by Nunnally and Bernstein (1994), Cronbach’s alpha 
coefficients between 0.70 - 0.90 were used as a measure of adequate internal consistency. 
Items that had an item-total correlation less than .30 were considered to discriminate 
poorly and were closely scrutinized. Factor analysis was used to establish construct 
validity of the HISB instrument. To model error variance, principal axis analysis was 
used to extract pertinent factors (Gorsuch, 2003). Correlation among extracted factors 
was expected, and therefore oblique rotation was employed. To determine which factors 
to retain, Kaiser criterion was used. Pertinent factors were identified when item loading 
coefficients were > 0.30. The extraction criterion minimum eigenvalue was set at 1 
(Kaiser, 1960).  
Diabetes Self-Efficacy  
Diabetes self-efficacy was measured with the Stanford Self-efficacy for Managing 
Diabetes Scale (Ware, Nelson, Sherbourne, & Stewart, 1992). The scale consisted of 
eight 10-point Likert-type items asking how confident the individual was in managing 
diabetes in the areas of diet, exercise, and general self-management behaviors (Appendix 
C-6). The scale ranges from 1 (not at all confident) to 10 (totally confident). A higher 
score indicates a higher level of self-efficacy. Internal consistency has been reported at 
0.828 (Lorig, Ritter, Villa, & Armas, 2009).  
Diabetes Self-Care Activities  
Diabetes SCA were assessed with the 11-item Summary of Diabetes Self-Care 
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Activities (SDSCA) scale (Toobert et al., 2000). The SDSCA scale measures frequency 
of diabetes self-care in the past 7 days for five aspects of the diabetes regimen: two items 
for general diet (followed healthful diet), two items for specific diet (ate fruits/low fat 
diet), two items for foot care, two items for blood-glucose testing, two items for exercise, 
and one item for cigarette smoking (Appendix C-4). Response options range from 0 to 7 
to correspond to the number of days in a week. The average score across items for each 
subscale or, in the instance of cigarette smoking, score for one item represents the 
frequency of performing the self-care behavior in the past 7 days. Reliability and validity 
data were analyzed from 7 different studies using the SDSCA. The results of that analysis 
showed that the internal consistency of the four SDSCA subscales, assessed by the 
average inter-item correlations was acceptable (r = 0.20 to 0.76, mean = 0.47); 4-month 
test-retest reliability ranged from r = -0.05 to 0.78 (Toobert et al., 2000).  
DATA ANALYSIS 
 Data were analyzed using IBM SPSS Statistics Version 25 (IBM, 2017). Prior to 
analysis, all data was checked for missing values and variables were re-coded and 
created, where necessary. In addition, the assumptions of each statistical method were 
appropriately checked prior to analysis. All data was checked for descriptive statistics, 
including distributions, normality (skewness & kurtosis), linearity and homoscedasticity.  
 Standard psychometric methods, including Cronbach’s alpha to assess internal 
consistency, reliability and factor analysis to assess the scale structure (partial construct 
validity), was used to verify the psychometric properties of summary scales for each of 
the major measurement instruments. Prior to testing the theoretical model guided 
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analysis, univariate distributions were inspected to assess normality and identify outliers, 
skewness, or other abnormalities in distribution, and to determine appropriate summaries 
of location and spread and the need for transformation. Items with little variation, 
excessive numbers of missing responses, or descriptive redundancy were excluded, 
except for the description of the sample and selected bivariate analyses. Attention was 
paid to multicollinearity among independent variables, and redundant items were 
eliminated from further multivariate analysis, based on theoretical and clinical 
considerations. 
 
Research Question 1 
What are the magnitude and direction of the relationships among personal 
characteristics (age, gender, language, acculturation, income, employment, housing type, 
education attainment, marital status, years with T2DM & insurance type) and health 
literacy among underserved patients with T2DM?   
Bivariate correlations, including Pearson product moment correlation coefficients 
(for interval level data) and Phi correlation (for dichotomous data) were used to assess the 
relationships among personal characteristics (age, gender, language, acculturation, 
income, employment, housing type, education attainment, marital status, years with 
T2DM & insurance type) and the two health literacy instruments. Prior to the data 
analyses, data were analyzed to ensure the following assumptions were met: 1) normal 
distribution of the variables; 2) homoscedasticity was present; and 3) evidence of a linear 
relationship among the variables (Munro, 2005). Health literacy (NVS and DM-
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REALM), age, acculturation level and years with T2DM are interval level measurements. 
Gender, language, employment and marital status are categorical variables that were 
dichotomized for this analysis. Categorical variables included income, housing type, 
education attainment, and insurance type. 
 
Research Question 2 
What are the magnitude and direction of the relationships among health literacy, 
diabetes knowledge, health information-seeking behaviors, diabetes self-efficacy, and 
diabetes SCA among underserved patients with T2DM? 
Bivariate correlations (Pearson product moment correlation coefficients) were 
used to assess the relationships among the major variables of interest – diabetes SCA, 
functional health literacy, oral health literacy, diabetes knowledge, health information-
seeking behaviors, and diabetes self-efficacy. Prior to the data analyses, data were 
analyzed to ensure the following assumptions were met: (1) normal distribution of the 
variables; (2) homoscedasticity was present; and (3) evidence of a linear relationship 
among the variables (Munro, 2005). 
 
Research Question 3  
Are there differences among diabetes knowledge, health information-seeking 
behaviors, diabetes self-efficacy or diabetes SCA between those with limited health 
literacy and those with adequate health literacy? 
To identify statistical difference in mean counts of diabetes knowledge, health 
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information-seeking behaviors, diabetes self-efficacy, and diabetes SCA by level of 
health literacy, independent samples t-tests were conducted. Normal distribution of the 
dependent variables and homogeneity of variance were evaluated in the t-test. 
 
Research Question 4 
What are the significant predictors of the level of health literacy among 
underserved patients with T2DM? 
Multiple linear regressions were calculated to predict the level of both functional 
health literacy (NVS) and oral health literacy based on personal characteristics. Prior to 
data analysis, assumptions including normality, independence, homoscedasticity and 
linearity were verified.  
 
Research Question 5 
What are the significant predictors of diabetes SCA among underserved patients 
with T2DM? 
To determine the significant predictive variables of diabetes SCA, hierarchical 
multiple regression tests were employed. The order of variables entered into the model 
were based on theoretical considerations. Health behavior information and health 
behavior motivation variables were placed in the first block, and health behavioral skills 
were placed in the second block. The primary purpose of entering the variables this way 
is to evaluate the effect of type or category of variables, health behavior information, 
health behavior motivation, and health behavior skills in this study on the dependent 
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variable, diabetes SCA (Keith, 2006). Simultaneous entry of predictors within each block 
estimates the general coefficients of each variable. Two separate regression analyses were 
used for this question – the first incorporated functional health literacy as a potential 
predictor variable and the second incorporated oral health literacy as a significant 
predictor variable. 
 
Research Question 6 
Do health information-seeking behaviors and/or diabetes self-efficacy mediate the 
effects of health literacy on diabetes SCA among underserved patients with T2DM? 
a. Do health information-seeking behaviors mediate the effects of health literacy on 
diabetes SCA among low-income patients with T2DM? 
b. Does diabetes self-efficacy mediate the effects of health literacy on SCA among 
low-income with T2DM? 
In order to examine the mediation effect of both health information-seeking 
behaviors and diabetes self-efficacy on the relationship between health literacy and 
diabetes SCA, two separate regression-based mediation analyses were conducted.  
To test the mediation effect, the following three regression equations were 
conducted (Baron & Kenny, 1986).  
• First equation: Regressing the mediator (health information-seeking 
behaviors or diabetes self-efficacy) on the independent variable (HL). 
• Second equation: Regressing the dependent variable (diabetes SCA) on 
the independent variable (HL). 
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• Third equation: Regressing the dependent variable (diabetes SCA) on both 
independent variable (HL) and on the mediator (health information-
seeking behaviors or self-efficacy). 
 
A mediator is a variable that identifies the relationship between an independent 
variable and a dependent variable (Baron & Kenny, 1986). In order to establish a 
mediation effect, Baron & Kenny have outlined the following four conditions: (1) the 
independent variable (HL) significantly predicts the mediator (health information-seeking 
behaviors or diabetes self-efficacy) in the first equation; (2) the independent variable 
(HL) significantly predicts the dependent variable (diabetes SCA) in the second equation; 
(3) the mediator (health information-seeking behaviors or diabetes self-efficacy) 
significantly predicts the dependent variable (diabetes SCA) in the third equation; and 
lastly, (4) the effect of the independent variable (HL) on the dependent variable (diabetes 
SCA) must be less in the third equation than in the second. If the independent variable 
(HL) has no effect on the dependent variable (diabetes SCA) when the mediator is 
controlled, perfect mediation effect occurs. 
 
SUMMARY 
The purpose of this chapter was to describe the methods that were used for this 
correlational, descriptive, cross-sectional study using secondary analysis. A thorough 
description of the population, setting and sampling procedures were reviewed, as well as 
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a description of each instrument used in the study. Finally, six research questions were 




Chapter Four: Results 
 
The purpose of this chapter is to present the results of the data analysis from this 
dissertation study. Data were collected from participants using a survey (as described in 
Chapter 3) and were entered into SPSS 25.0 (IBM, 2017). A thorough description of 
sample characteristics, descriptive statistics for each variable, psychometric properties of 
pertinent instruments and the results of the analysis for each research question, including 
univariate and multivariate analyses will be presented. Variable names, variable 
typology, categorical responses and number of participants that provided information 
regarding each variable are presented in Table 4.  
DESCRIPTIVE STATISTICS OF THE SAMPLE & INSTRUMENTS  
Descriptive statistics including the means, ranges, frequencies, standard 
deviations and percentages were used for analysis of the data. Demographic 
characteristics included age, gender, language, acculturation, income, employment, type 
of housing, education attainment, marital status, years with T2DM, and type of insurance. 
Major variables included health literacy (functional and oral health literacy), diabetes 
knowledge, health information-seeking behaviors, diabetes self-efficacy and diabetes 
SCA.  
Demographic Characteristics of Participants 
A total of 388 participants from six different clinics within one FQHC in an urban 
county of central Texas participated in this study. The six clinics were located in 
geographically diverse areas across the county. To qualify for this study, participants had 
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to be enrolled patients of the health center, diagnosed with Type 2 Diabetes, aged 18 or 






Table 4. Description of variables & instruments 
Variable Name Type of Variable Options Participants (n) 
Demographics 
Location Categorical Central North Clinic 
East Clinic 
Southeast Clinic 
Far North Clinic 
Far Northeast Clinic 
South Clinic 
388 
Age Interval Year of birth 382 
Gender Dichotomous Female 
Male 
388 
Language Dichotomous Spanish 
English 
388 
Acculturation Interval Likert Scale 388 
Income Categorical < $10,000 per year 
$10,001 – $15,000 
$15,001 – $20,000 
$20,001 – $40,000 
$40,001 – $60,000 
> $60,000 
367 






Housing Type Categorical Own 












Marital Status Dichotomous Living with partner 
Living without partner 
381 
Years with T2DM Interval Year of diagnosis 382 







Newest Vital Sign Interval Score 388 
DM-REALM Interval Score 388 
Diabetes Knowledge Interval Score 378 
Health Info Seeking (5) Interval Score 381 
Diabetes Self Efficacy Interval Score 382 
Diabetes Self-Care Activities Interval Score 364 
*Education attainment was missing from 206 printed surveys and collected from remaining 182 participants.
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Complete demographic data for participants are summarized and presented in 
Table 5. Of the 388 participants, most were recruited from the North Clinic with 150 
participants (38.7%), followed closely by the South East Clinic with 113 participants 
(29.1%), the South Clinic with 58 participants (14.9%) and finally, the East Clinic with 
51 participants (13.1%). As expected, fewer participants were recruited from smaller 
clinics in more rural areas; the Far North Clinic had 11 participants (2.8%) and the Far 
Northeast Clinic had 5 participants (1.3%). Overall, there was sufficient geographic 
diversity of participants across the county. 
The survey was available in both English and Spanish. Approximately 32.7% of 
participants chose to complete the survey in Spanish. Acculturation, overall, was 
moderate among participants with an average of 12.71 (SD = 6.8). The majority of 
participants were female (64.7%) and the mean age was 53.07 years (SD = 10.33) with a 
range of 23 – 81 years. Participants reported living with Type 2 Diabetes for an average 
of 9.38 years (SD = 8.43) with a range of 0 – 49 years. Approximately 42% of 
participants reported that they had not yet completed high school, 22.5% had received a 
high school diploma and 26.3% of participants reported attending either some college, 
graduating from college or having received a graduate degree. Regarding marital status, 
34.9% of participants were married and an additional 5.2% reported being partnered. 
Single participants accounted for 32.5% of the sample, 7.6% reported being widowed and 
19.7% were divorced. For data analysis purposes, marital status was dichotomized into 
partnered (married or partnered) or un-partnered (single, widowed, or divorced). 
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Over half of the participants (58.3%) reported an annual income of less than 
$10,000 per year. Approximately 29% of participants reported an annual income between 
$10,000 and $20,000, while only 12% of participants reported earning more than $20,000 
a year. Most participants were either unemployed (35.4%), disabled (28%), or retired 
(7.9%). For data analysis purposes and reflecting the income standard for poverty 
prevalent in the literature, income was dichotomized into either less than or equal to 
$20,000 or greater than $20,000 annually. Employed participants accounted for 22.7% of 
participants; 9.5% working full-time and 13.2% reported working part-time. 
Approximately 28% of participants reported that they rely on disability benefits for 
income. The majority of participants were living in non-permanent housing as 40.7% 
were renting their residence, 7.9% were in public housing and 24.4% reported living with 
either friends or relatives. Approximately 19% of participants owned their residence. In 
regards to health insurance coverage, the vast majority of participants (45%) received 
health benefits through the Medical Access Program (MAP), a county-tax funded 
program for low-income persons who do not qualify for either Medicaid or Medicare and 
are unable to afford private health insurance. Additionally, 14.2% of participants were 
enrolled in Medicaid, while 19.8% of participants received Medicare benefits. The FQHC 
offered a sliding fee scale program to patients who were ineligible for any other 
assistance program and 14.4% of participants reported using this benefit.  
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Table 5. Demographic characteristics of study participants (n = 388) 
  n (%) Mean (SD) Range 
Age   53.07 (10.33) 23 - 81 
Gender Female 247 (64.7)   
 Male 135 (35.3)   
Language Spanish 127 (32.7)   
 English 261 (67.3)   
Acculturation   12.71 (6.8) 0 – 20 
Location Central North Clinic 
East Clinic 
Southeast Clinic 
Far North Clinic 









Annual income < $10,000 
$10,001 – $15,000 
$15,001 – $20,000 
$20,001 – $40,000 


















Housing Type Own 


































Years with T2DM   9.38 (8.43) 0 – 49 
Insurance Medicaid 
Medicare 
Medical Access Program (MAP)* 










*MAP: Medical Access Program (MAP) is for low-income persons or families without other healthcare 
coverage such as Medicaid, Medicare, or private insurance living in Travis County, TX. 
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Descriptive Results of Instruments 
The major variables of this study included health literacy (functional health 
literacy and oral health literacy), diabetes knowledge, health information-seeking 
behaviors, diabetes self-efficacy, and diabetes SCA. The instruments used to measure 
each variable, as well as the results from each instrument are listed in Table 6 below. 
Descriptive statistics, including information pertaining to the reliability of each 
instrument (range, mean, standard deviation, skewness, kurtosis, Shapiro-Wilk, 
significance, and Cronbach’s alpha) are outlined in the same table. As proposed by 
Nunnally and Bernstein (1994), Cronbach’s alpha coefficients between 0.70 - 0.90 were 
used as a measure of adequate internal consistency. Items that had an item-total 
correlation less than .30 were considered to discriminate poorly and were closely 
scrutinized.   
Health literacy was measured using the summed score of two instruments: the 
Newest Vital Sign (NVS) and the DM-REALM. The NVS score represents the 
participants’ functional health literacy as it encompasses prose, quantitative, and 
document literacy (Weiss et al., 2005). The score from the DM-REALM represents 
diabetes-specific oral health literacy. For clarity in data reporting, the results from the 
NVS will be reported as “functional health literacy” and the DM-REALM will be 
reported as “oral health literacy”. Diabetes knowledge was measured with the Michigan 
Diabetes Knowledge Test (DKT). Health information-seeking behaviors were measured 
using a subscale of Porter Novelli’s Health Styles consumer opinion survey, referred to as 
the Health Information Seeking Behaviors (HISB) survey. Diabetes self-efficacy was 
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measured using the Stanford Self-efficacy for Managing Diabetes scale. Finally, diabetes 
SCA were measured with the Summary of Diabetes Self Care Activities scale (SDSCA). 
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NVS 6 0 – 6  0 – 6 1.77 (1.742) .945 (.124) -.122 (.247) .000 .771 .775 .395 -. 642 
DM-REALM 82 0 – 82 0 – 82 42.37 (24.51) -.240 (.124) -.915 (.247) .000 .986 .986 .490 - .877 
DKT 14 0 – 14  0 – 12  5.65 (2.36) .010 (.129) -.521 (.258) .000 - - - 
HISB 7 7 – 35  17 – 35 27.06 (3.71) -.488 (.129) 1.201 (.258) .000 .616 .657 .210 - .498 
DSE 8 8 – 80  8 – 80 55.32 (16.08) -.565 (.129) .190 (.258) .000 .832 .836 .446 - .644 
SDSCA 10 0 – 70  0 – 70 41.45 (13.76) -.267 (.129) -.308 (.258) .013 .703 .704 .107 - 518 
NVS=Newest Vital Sign; DM-REALM=Diabetes Mellitus-Rapid Estimate of Adult Literacy in Medicine; DKT=Diabetes Knowledge Test; 




Functional Health Literacy. The NVS exhibited adequate internal consistency 
(Cronbach’s alpha coefficient = .771). The skewness index was .945, which indicates a 
markedly positive skew of the data. The kurtosis index was -.122 which indicates a 
distribution that is only slightly more platykurtic than leptokurtic. Although the Shapiro-
Wilk test was significant for this measure, the absolute values of skewness and kurtosis 
were both less than 1, indicating a normal distribution of the scores (Hair, Anderson, 
Tatham & Black, 1998).  
However, when functional health literacy scores were analyzed as the dependent 
variable (i.e. in the linear regression model to predict functional health literacy), log 
transformation was required to normalize the distribution. To do this, the log of each 
individual observation was calculated and used for the regression analysis. 
Oral Health Literacy. The DM-REALM also exhibited adequate internal 
consistency (Cronbach’s alpha coefficient = .986). The skewness index was -.240, which 
indicates a slight negative skew of the data. The kurtosis index was -.915 which indicates 
a distribution that is only slightly more platykurtic than leptokurtic. Although the 
Shapiro-Wilk test was significant for this measure, the absolute values of skewness and 
kurtosis were both less than 1, indicating a normal distribution of the scores (Hair et al., 
1998). 
Health Information-Seeking Behaviors. Analysis of the 7-item Health 
Information Seeking Behavior scale revealed inadequate internal consistency 
(Cronbach’s alpha coefficient = .616). Item analysis revealed that items 1 and 3 produced 
item-total correlations less than .30. Therefore, items 1 and 3 were removed and item 
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analysis was repeated. The new 5-item HISB scale produced an improved and adequate 
Cronbach’s alpha coefficient of .706. Descriptive statistics, including information 
pertaining to the reliability of the new 5-item HISB instrument (range, mean, standard 
deviation, skewness, kurtosis, Shapiro-Wilk, significance, and Chronbach’s alpha), as 
compared with the original 7-item HISB are highlighted in Table 7. Additionally, 
principal factor analysis for the original 7-item scale revealed one factor solution 
(Eigenvalue of 2.449 and explained 34.99% of the total variance). However, there are 
two items that have low item to total correlation as well as low factor loading, indicating 
potential measurement error. The revised 5-item scale (without those two items) 
produced a latent factor with slightly lower Eigen value but significantly higher 
explanatory power (Eigenvalue of 2.392 and explained 47.83% total variance) (Table 7). 
Therefore, the revised 5-item HISB scale was used for this dissertation study.  
Items 1 (“I don’t have time to bother learning a lot of health information.”) and 3 
(“I don’t pay attention to health information unless it’s about a problem I have.”) are 
both negatively anchored items, while the five remaining items are all positively 
anchored (e.g. “I make a point to read/watch stories about health”). Previous research 
has shown that instruments with mixed response anchors contribute to increasing error 




Table 7. Health Information-Seeking Behaviors (HISB) – Revision of Scale 
Items Before Items 1 & 
3 Removed 
After Items 1 & 3 
Removed 
 Factor Loading Factor Loading 
1. I don't have time to bother learning a lot of health 
information. 
-.173 --- 
2. I make a point to read/watch stories about health. .552 .542 
3. I don't pay attention to health information unless it's 
about a problem I have. 
-.260 --- 
4. When sick, I try to get information about my disease. .615 .636 
5. I like to get health information from a variety of sources. .746 .745 
6. When I take medicine, I try to get as much information 
about benefits and side effects. 
.789 .789 
7. Before making a decision about my health, I find out 
everything I can about this issue. 
.700 .719 
Eigenvalue 2.449 2.392 
Variance (%) 34.991 47.834 
Cronbach’s alpha .616 .706 
Standardized Cronbach’s alpha .657 .722 





















HISB-7 7 7 – 35 17 – 35 27.06 (3.71) -.488 (.129) 1.201 (.258) .000 .616 .657 .210 - .498 




Diabetes Self-Efficacy. The Stanford Self-efficacy for Managing Diabetes scale 
exhibited adequate internal consistency (Cronbach’s alpha coefficient = .832). The 
skewness index was -.565, which indicates a moderately negative skew of the data. The 
kurtosis index was .190 which indicates a distribution that is only slightly more 
platykurtic than leptokurtic. Although the Shapiro-Wilk test was significant for this 
measure, the absolute values of skewness and kurtosis were both less than 1, indicating a 
normal distribution of the scores (Hair et al., 1998). 
Diabetes Self-Care Activities. The Summary of Diabetes Self Care Activities 
scale exhibited adequate internal consistency (Cronbach’s alpha coefficient = .703). The 
skewness index was -.267, which indicates a slightly negative skew of the data. The 
kurtosis index was -.308 which indicates a distribution that is only slightly more 
platykurtic than leptokurtic. Although the Shapiro-Wilk test was significant for this 
measure, the absolute values of skewness and kurtosis were both less than 1, indicating a 
normal distribution of the scores (Hair et al., 1998). 
DESCRIPTIVE STATISTICS FOR STUDY VARIABLES 
Health Literacy. Two instruments were used to measure health literacy – the 
NVS and the DM-REALM. The NVS (used to measure functional health literacy) was 
the first instrument presented in the survey and was completed by all study participants (n 
= 388). The possible scores on the NVS range from 0 – 6. Participant scores also ranged 
from 0 – 6. A score of 0 – 1 indicates a “high likelihood of limited health literacy”, scores 
from 2 – 3 indicate a “possible likelihood of limited health literacy” and scores of 4 – 6 
indicate an “adequate level of health literacy”. The average score on the Newest Vital 
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Sign was 1.73 (SD 1.75). For reporting purposes and following the instructions provided 
by the original instrument author, the NVS scores were often dichotomized into two 
groups – those with “adequate health literacy” (score of 4 – 6) and those with “limited 
health literacy” (score of 0 – 3). Approximately 82% of study participants exhibited 
limited health literacy (57.2% with high likelihood of limited health literacy and 24.5% 
with possibly limited health literacy), and 18.3% exhibited adequate health literacy.  
Although the summed score of the NVS was often used for data analysis, there 
were important discrepancies among the questions answered correctly by participants. 
Questions 1 – 4 on the NVS primarily address numeracy skills and questions 5 and 6 
primarily address prose and document literacy. Item 1 requires multiplication skills as the 
participant must recognize that there are 4 servings in the container of ice cream and then 
must multiply that by the number of calories per serving (250) to produce a correct 
answer of 1000 calories. Less than one quarter of participants answered this question 
correctly.  
Participants performed slightly better (28% answered correctly) on item 2 which 
requires the participant to find carbohydrate content on the label, recognize there are 30g 
of carbohydrates in each serving and divide their snack allowance of 60g of 
carbohydrates by this serving size and produce an answer of “one cup”. Calculation of 
carbohydrates is an essential element of diabetes diet management (NIDDK, n.d.).  
Less than 20% of participants were able to answer items 3 and 4 correctly. Item 3 
tests the participant’s ability to subtract and item 4 assesses their ability to calculate 
percentage. Notably, over 60% of participants answered item 5 correctly which requires 
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the participant to find the ingredients on the label and recognize that peanuts are on the 
list (an allergen) – “Is it safe for you to eat this ice cream?” And although many 
answered item 5 correctly with an answer of “no” – that this ice cream is not safe to eat, 
only 34% of participants were able to correctly identify the reason for this decision (item 
6 – “Why not?”). Anecdotally, among participants that answered item 5 correctly and 
item 6 wrong, the most common incorrect answer was “I have diabetes and can’t (or am 
not supposed to) eat ice cream”. For each item, it is essential for the participant to be able 
to locate the information on the label to answer the question or have some familiarity 
with a nutrition label. Further details regarding participant performance on the Newest 




Table 9. Functional Health Literacy assessment results (n = 388) 
Functional Health Literacy: Newest Vital Sign Mean + SD 
n (%) Correct 
Average 1.73 (1.75) 
Range 0 - 6 
Median 1.00 
Scores of NVS – Categories of health literacy  
Adequate health literacy (4-6) 71 (18.3) 
Possible limited health literacy (2-3) 95 (24.5) 
High likelihood of limited health literacy (0-1) 222 (57.2) 
Item 1 If you eat the entire container, how many calories will you eat? 89 (22.9) 
Item 2 If you are allowed to eat 60g of carbohydrates as a snack, how much ice 
cream could you have? 
110 (28.4) 
Item 3 Your doctor advises you to reduce the amount of saturated fat in your 
diet. You usually have 42g of saturated fat each day, which includes 1 
serving of ice cream. If you stop eating ice cream, how many grams of 
saturated fat would be consuming each day? 
56 (14.4) 
Item 4 If you usually eat 2500 calories in a day, what percentage of your daily 
value of calories will you be eating if you eat one serving? 
52 (13.4) 
Item 5 “Pretend that you allergic to the following substances: penicillin, peanuts, 
latex gloves and bee stings.” Is it safe for you to eat this ice cream? 
241 (62.1) 
Item 6 Why not? (Ask only if the participant responds “no” to question 5.) 132 (34) 
 
The DM-REALM (to measure oral health literacy) was the second instrument 
presented to participants and administered by the RA in either English or Spanish (based 
on the preference of the participant). This tool is comprised of 82 items that assesses an 
individual’s ability to pronounce words commonly used in diabetes self-management. 
Each item was either pronounced correctly (score of 1) or incorrectly (score of zero). 
Possible scores ranged from 0 – 82. Participant scores also ranged from 0 - 82. Using the 
original REALM instrument score ranges as a guide (Davis et al. 1993), scores were 
dichotomized into two groups: scores ranging from 0 to 75 indicated inadequate oral 
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health literacy and scores above 76 indicated adequate oral health literacy. Among study 
participants, 89.6% exhibited limited oral health literacy and 10.3% performed 
adequately on the instrument. Table 10 presents more detailed information about 
participant performance on the DM-REALM.   
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Table 10. Oral health literacy (DM-REALM) assessment results (n = 388) 
DM-REALM Mean ± SD / N (%) Correct 
Average    42.37 ± 24.51   
Range    0-82    
Median    44    
Mean % of correct    63.0    
     English version    62.1    
     Spanish version    63.8    
1st column N (%) Correct 2nd column N (%) Correct 3rd column N (%) Correct 
Item 1 Pill 254 (65.3) Item 1 Dizzy 278 (71.5) Item 1 Glaucoma 221 (56.8) 
Item 2 Eye 306 (78.7) Item 2 Fatigue 257 (66.1) Item 2 Circulation 253 (65.0) 
Item 3 Fat 276 (71.0) Item 3 Exchange 277 (71.2) Item 3 Nephropathy 135 (34.7) 
Item 4 Brain 303 (77.9) Item 4 Protein 239 (61.4) Item 4 Hypoglycemia 164 (42.2) 
Item 5 Sugar 318 (81.7) Item 5 Injection 253 (65.0) Item 5 Endocrinologist 136 (35.0) 
Item 6 Fiber 260 (66.8) Item 6 Exercise 235 (60.4) Item 6 Ophthalmologist 153 (39.3) 
Item 7 Meal 225 (57.8) Item 7 Diabetes 204 (52.4) Item 7 Triglyceride 159 (40.9) 
Item 8 Meat 274 (70.4) Item 8 Fluid 277 (71.2) Item 8 Necrosis 145 (37.3) 
Item 9  Fruit 273 (70.4) Item 9  Portion 265 (68.1) Item 9  Cardiovascular disease 174 (44.7) 
Item 10 Rice 265 (68.1) Item 10 Serving 246 (63.2) Item 10 Hyperglycemia 180 (46.3) 
Item 11 Bread 265 (68.1) Item 11 Obesity 238 (61.2) Item 11 Dialysis 193 (49.6) 
Item 12 Heart 263 (67.6) Item 12 Dosage 257 (66.1) Item 12 Ketone 191 (49.1) 
Item 13 Blood 306 (78.7) Item 13 Calorie 269 (69.2) Item 13 Prescription 208 (53.5) 
Item 14 Needle 285 (73.3) Item 14 Infection 268 (68.9) Item 14 Amputation 192 (46.2) 
Item 15 Hospital 285 (73.3) Item 15 Stroke 291 (74.8) Item 15 Pharmacist 189 (48.6) 
Item 16 Vision 293 (75.3) Item 16 Fasting 280 (72.0) Item 16 Medication 190 (48.8) 
Item 17 Snack 298 (76.6) Item 17 Glucose 266 (68.4) Item 17 Lancet 172 (44.2) 
Item 18 Strip 303 (77.9) Item 18 Shaking 265 (68.1) Item 18 Pancreas 155 (39.8) 
Item 19 Insulin 286 (73.5) Item 19 Nutrition 252 (64.8) Item 19 Glucometer 184 (47.3) 
Item 20 Alcohol 284 (73.0) Item 20 Vegetable 292 (75.1) Item 20 Cataract 183 (47.0) 
Item 21 Foot 274 (70.4) Item 21 Emergency room 255 (65.6) Item 21 Carbohydrate 206 (53.0) 
Item 22 Shock 259 (66.6) Item 22 Swelling 237 (60.9) Item 22 Monitoring 199 (51.2) 
Item 23 Diet 294 (75.6) Item 23 Sweating 292 (75.1) Item 23 Physical activity 201 (51.7) 
Item 24 Lab 272 (69.9) Item 24 Appointment 268 (68.9) Item 24 Cholesterol 204 (52.4) 
Item 25 Family history 281 (72.2) Item 25 Blood pressure 252 (64.8) Item 25 Hemoglobin A1C 172 (44.2) 
Item 26 Weight 255 (65.6) Item 26 Refill 276 (71.0)    
Item 27 Nerve 283 (72.8) Item 27 Redness 275 (70.7)    
Item 28 Cut 285 (73.3) Item 28 Kidney 268 (68.9)    
Item 29 Sore 276 (71.0)       
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Diabetes Knowledge. Diabetes knowledge was assessed using the Diabetes 
Knowledge Test (DKT). The possible scores on this 14-question assessment ranged from 
0 – 14, with a higher score indicating a higher level of diabetes knowledge. Answers are 
either correct or incorrect. Participant scores ranged from 0 – 12. The average score on 
the DKT was 5.65 (SD 2.364).  
Health Information-Seeking Behaviors. Health information-seeking behaviors 
were measured using the modified 5-item HISB instrument. The possible score range of 
the original 7-item instrument was 7 – 35. Scores of participants ranged from 17 – 35. 
The average score was 27.06 (SD 3.713). After the instrument was modified to include 
only the five positively anchored statements and eliminated the two negatively anchored 
statements, the new possible scores ranged from 5 – 25. Scores of participants ranged 
from 9 – 25. The average score was 20.15 (SD 2.87). Further details about this tool are 
provided in Table 11. 
 
Table 11. Health information-seeking behavior assessment results (n = 382) 
Health Information Seeking Behavior:  HISB – Modified 5 Item Mean + SD 
n (%) Correct 
Average 20.15 (2.87) 
Range 5 – 25  
Median 19.88 
     Scores of HISB   
Item 2 I make a point to read/watch stories about health. 3.70 (1.07) 
Item 4 When sick, I try to get information about my disease. 4.13 (0.79) 
Item 5 I like to get health information from a variety of sources. 3.97 (0.87) 
Item 6 When I take medicine, I try to get as much information about benefits 
and side effects. 
4.15 (0.78) 
Item 7 Before making a decision about my health, I find out everything I can 




Diabetes Self-Efficacy. Self-efficacy among participants related to their 
confidence in managing their diabetes was measured with the Stanford Self Efficacy for 
Managing Diabetes Scale. This 8-item scale had a score range of 8 – 80, with higher 
scores indicating a higher level of diabetes self-efficacy. The average score among 
participants in this study was 55.32 (SD 16.078).  
Diabetes Self-Care Activities. The Summary of Diabetes Self-Care Activities 
was used to measure participant’s self-report of SCA over the last seven days. The 
original SDSCA instrument consists of 11 items – 4 items related to diet, 2 items related 
to exercise, 2 items related to blood glucose testing, 2 related to foot care, and 1 item 
related to smoking. The first 10 questions are all worded similarly. For example, “On 
how many of the last SEVEN DAYS did you check your feet?”. However, the eleventh 
question – “Have you smoked a cigarette – even one puff – during the past SEVEN 
DAYS?” is a yes or no question and requires the participant to answer a second question 
if answered affirmatively – “How many cigarettes did you smoke on an average day?”. 
Among the sample of 388 participants, 55 (14%) answered affirmatively that they had 
smoked in the past week. However, many failed to answer how many cigarettes they 
smoked per day. Therefore, this question could not reasonably be included in statistical 
analyses. This same issue has been reported in several studies authored by the 
instrument’s developer (Glasgow et al., 1992; Glasgow et al., 1999; Glasgow & Toobert, 
2000) and therefore, smoking was not used as part of the score. The 10-item scale had a 
score range of 0 – 70, with higher scores indicating higher frequency of diabetes SCA in 
the previous week. The average score was 41.45 (SD 13.756). The four sub-scale means 
 
 100 
were used only for an ad-hoc analysis of the relationships between the main theoretical 
constructs and diabetes SCA (Table 14). 
FINDINGS FOR RESEARCH QUESTIONS  
All data were cleaned and validated by cross checking each data point against 
minimum and maximum possible data points for each variable. No outliers were 
identified during data cleaning. All variables were assessed for normality. The level of 
statistical significance for this study was set at p < .05. Missing data was addressed by 
listwise deletion as the portion of missing data was minimal (less than 10%). Research 
questions were addressed using descriptive statistics, bivariate correlations, chi-square, 
regression analysis and mediation analysis.  
Research Question 1 
What are the magnitude and direction of the relationships among personal 
characteristics (age, gender, language, acculturation, income, employment, housing type, 
education attainment, marital status, years with T2DM, & insurance type) and health 
literacy among underserved patients with T2DM? 
 Bivariate correlations, including Pearson product moment correlation coefficients 
(for interval level data) and Phi correlation (for dichotomous data) were used to assess the 
relationships among personal characteristics and the two health literacy instruments. 
Health literacy (NVS and DM-REALM), age, acculturation level and years with T2DM 
are interval level measurements. Gender, language, employment and marital status are 
categorical variables that were dichotomized for this analysis. Categorical variables 
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included income, housing type, education attainment, and insurance type. The results of 
these correlations are presented in Table 12. 
 Functional health literacy (Newest Vital Sign). Functional health literacy (as 
measured by the NVS) exhibited a weak significant relationship with age, r = -.173, p < 
.01; gender, r = -.170, p < .01; language, r = .222, p < .01; acculturation, r = .287, p < 
.01; income, r = .116, p < .05; education, r = .313, p < .01; and marital status, r = .126, p 
< .01. Those with higher scores on the NVS were more likely to be younger, female, 
unmarried, English-speaking, more acculturated, and have higher income and completed 
more years of education. Functional health literacy was not significantly related to 
employment status, housing type, years with T2DM, or insurance.  
 Oral health literacy (DM-REALM). Oral health literacy (as measured by the DM-
REALM) showed a weak significant relationship with gender, r = -.101, p < .05; 
employment status, r = -.160, p < .01; and insurance, r = .138, p < .01. Those with higher 
scores on the DM-REALM were more likely to be female, employed, and have private 
insurance. Oral health literacy was not significantly related to age, language, 
acculturation, income, housing type, education, marital status, and years with T2DM. 
 Age. Age showed a weak significant relationship with functional health literacy, r 
= -.173, p < .01; language, r = .102, p < .05; employment status, r = .260, p < .01; marital 
status, r = .196; years with T2DM, r = .288, p < .01; and insurance type, r = -.355, p < 
.01. As age increased, so too did the number of years with T2DM as well as the 
likelihood that the participant was married or employed. Age was inversely related to 
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functional health literacy. Age was not significantly related to any other personal 
characteristics. 
 Gender. Gender showed a weak significant correlation with functional health 
literacy, r = -.170, p < .01; oral health literacy, r = -.101, p < .05; type of housing, r = 
.122, p < .05; and years with T2DM, r = .113, p < .05. Male gender was associated with 
lower functional and oral health literacy, higher income, more years living with T2DM 
and more permanent housing. Gender was not significantly related to acculturation, 
income, employment status, education level, marital status, or insurance status. 
 Language. Language exhibited a strong significant correlation with acculturation, 
r = .729, p < .01 and weak significant correlations with functional health literacy, r = 
.222, p < .01; age, r = .102, p < .05; employment, r = .275, p < .01; marital status, r = 
.289, p < .01; and insurance, r = -.481, p < .01. English-speaking ability was associated 
with higher acculturation, higher functional health literacy, employment status, being 
single and publicly insured. Language was not significantly related to gender, income, 
housing type, education level, and years with T2DM. 
 Acculturation. As previously reported, acculturation exhibited a strong significant 
correlation with language, r = .729, p < .01, but it also exhibited weak significant 
correlations with functional health literacy, r = .287, p < .01; employment, r = .281, p < 
.01; housing type, r =.127, p < .05; education, r = .292, p < .01 and marital status, r = 
.255, p < .01. Participants with higher acculturation were more likely to speak English, 
have higher functional health literacy, be employed, have more secure housing have more 
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years of education and un-partnered. Acculturation was not significantly related to age, 
gender, income, years with T2DM, or type of insurance. 
 Income. Income exhibited a weak significant correlation with functional health 
literacy, r = .116, p < .05; type of housing, r = -.131, p < .05; education attainment, r = 
.239, p < .01; and marital status, r = -.276, p < .01 and years with T2DM, r = .117, p < 
.05. Participants that reported a higher annual income were more likely to have higher 
functional health literacy, have higher education attainment, more secure housing, and 
married. Income was not significantly related to age, language, acculturation, 
employment status or type of insurance. 
 Employment. Employment status showed a weak significant correlation with age, 
r = .260, p < .01; language, r = .275, p < .01; acculturation, r = .281, p < .01; marital 
status, r = .123, p < .05; years with T2DM, r = .118, p < .05; and type of insurance, r = -
.439, p < .01. Participants that were employed were more likely to be older, speak 
English, more acculturated, un-partnered, have lived with diabetes longer and be publicly 
insured. Employment was not significantly related to gender, income, type of housing, or 
education level.  
 Type of housing. Type of housing showed a weak significant correlation with 
gender, r = .122, p < .05; acculturation, r = .127, p < .05; and income, r = -.131, p < .05. 
Participants that had more secure housing were more likely to be male, more acculturated 
and report a lower annual income. Type of housing was not significantly related to any 
other personal characteristics. 
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 Education attainment. Education attainment exhibited a weak significant 
correlation with functional health literacy, r = .313, p < .01, acculturation, r = .292, p < 
.01; and income, r = .239, p < .01. Study participants that reported more years of 
education were more likely to have higher functional health literacy, higher level of 
acculturation and earn a higher income. Education attainment was not significantly 
related to any other personal characteristics.  
 Marital status. Marital status showed a weak significant correlation to functional 
health literacy, r = .126, p < .01; age, r =.196, p < .01; language, r = .289, p < .01; 
acculturation, r = .255, p < .01; income, r = -.276, p < .01; employment, r = .123, p < .05; 
and insurance, r = -.238, p < .01. Being unmarried (un-partnered) was associated with a 
higher level of health literacy, English-speaking, higher level of acculturation, lower 
income and being publicly insured. Marital status was not significantly related to any 
other personal characteristics.   
 Years with T2DM. Number of years living with T2DM showed weak significant 
correlations with age, r = .288, p < .01; gender, r = .113, p < .05; income, r = .117, p < 
.05; employment status, r = .118, p < .05; and insurance, r = -.103, p < .05. Participants 
who have lived with diabetes longer were more likely to be older, male, employed and 
have public insurance. Years with T2DM were not significantly related to any other 
personal characteristics. 
 Type of Insurance. Insurance exhibited a weak significant correlation to oral 
health literacy, r = .138, p < .01; age, r = -.355, p < .01; language, r = -.419, p < .01; 
acculturation, r = -.335, p < .01; employment, r = -.439, p < .01; marital status, r = -.238, 
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p < .01; and years with T2DM, r = -.103, p < .01. Type of insurance was related to oral 
health literacy, age, language, acculturation, employment, marriage, and years with 




* p < .05, ** p < .01
Table 12. Bivariate correlations among study variables (n = 388) 
Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 
1. NVS 1             
2. DM-REALM .025 1            
3. Age -.173** -.069 1           
4. Gender -.170** -.101* .073 1          
5. Language .222** -.072 .102* .049a 1         
6. Acculturation .287** -.060 .042 .039 .729** 1        
7. Income .116* .092 .052 .085 -.062 -.045 1       
8. Employment .021 -.160** .260** -.067 .275** .281** -.071 1      
9. Housing Type .032 -.028 -.074 .122* .072 .127* -.131* .049 1     
10. Education  .313** .085 -.057 .069 .140 .292**   .239** -.071 .016 1    
11. Marital Status .126** -.063 .196** .000a .289**a .255** -.276** .123* .055 .033 1   
12. Years with T2DM -.050 -.003 .288** .113* .070 .028 .117* .118* -.047 .079 .041 1  
13. Insurance .025 .138** -.355** .014 -.419** -.335** .084 -.439** -.040 .035 -.238** -.103* 1 
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An additional question was added to this analysis to address differences in 
personal characteristics between those with limited and those with adequate health 
literacy. To assess the differences between personal characteristics (age, gender, 
language, acculturation, income, employment, housing type, education, marital status and 
insurance) and health literacy (functional and oral health literacy), chi-square tests were 
employed after dichotomizing all variables. These results are presented in Table 13. 
 Functional Health Literacy. When functional health literacy was dichotomized 
into two groups – limited and adequate HL, significant differences in the groups emerged 
based on demographic characteristics. Language, c2 = 23.270, p < .001; income, c2 = 
23.203, p < .001; education, c2 = 18.570, p < .001; marital status, c2 = 4.710, p < .05; and 
insurance, c2 = 6.930, p < .01 were significantly different by functional health literacy 
status. Age, gender, acculturation, employment, and housing type did not significantly 
differ based on functional health literacy status. 
 Oral Health Literacy. When oral health literacy was dichotomized into two 
groups – limited and adequate HL, only one significant difference between the groups 
emerged based on demographic characteristics. Employment status, c2 = 3.862, p < .05 
differed significantly by oral health literacy status. No other demographic characteristics 
varied significantly based on oral health literacy status. 
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Table 13. Personal characteristics by level of health literacy (n = 388) 
 Functional Health Literacy 
(NVS) 
χ2 
Oral Health Literacy  
(DM-REALM) 
χ2  Limited  
(score = 0 – 3) 
n = 317 
Adequate  
(score = 4 – 6) 
n = 71 
Limited  
(score = 0 – 75) 
n = 348 
Adequate  
(score = 76 – 82) 
n = 40 
Age in years     
     23 – 64 















     Female 















     English 















     Less acculturated  















     Less than $20,000 















     Employed 















     Own 















     High school/GED education or less 















     Married/partnered 















     Medical Access Program (MAP) 














* p < .05, ** p < .01, *** p < .001 
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Research Question 2 
What are the magnitude and direction of the relationships among health literacy, 
diabetes knowledge, health information seeking, diabetes self-efficacy and diabetes SCA 
among underserved patients with T2DM? 
Bivariate correlations (Pearson product moment correlation coefficients) were 
used to assess the relationships among the major variables of interest – diabetes SCA, 
functional health literacy, oral health literacy, diabetes knowledge, health information-
seeking behaviors, and diabetes self-efficacy. The results of these correlations are 
presented in Table 14. 
Self-care activities. Diabetes self-care activities showed a significant moderate 
correlation to diabetes self-efficacy, r = .484, p < .01 and a significant weak correlation to 
health information-seeking behaviors, r = .256, p < .01. Participants who reported more 
frequent diabetes care activities over the last seven days were more likely to report higher 
diabetes self-efficacy and more proactive health information-seeking behaviors. Diabetes 
SCA were not significantly related to health literacy (NVS or DM-REALM) or diabetes 
knowledge. However, when individual behaviors were extracted from the sum scale of 
SCA, diet showed a significant weak correlation to oral health literacy, r = .127, p < .05. 
No other individual diabetes SCA were correlated with oral or functional health literacy. 
Functional health literacy (NVS). Functional health literacy (as measured by the 
NVS) exhibited a significant weak correlation to diabetes knowledge, r = .388, p < .01 
and health information-seeking behaviors, r = .106, p < .05. Those with higher scores on 
the NVS were likely to have more knowledge about diabetes and show more proactive 
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health information-seeking behaviors. Functional health literacy was not significantly 
related to diabetes self-efficacy or diabetes SCA. 
Oral health literacy (DM-REALM). Oral health literacy (as measured by the DM-
REALM) exhibited a significant weak correlation to health information-seeking 
behaviors, r = .123, p < .05. Those with higher scores on the DM-REALM were more 
likely to report more proactive health information-seeking behaviors. Oral health literacy 
was not significantly correlated with diabetes knowledge, diabetes self-efficacy, or 
diabetes SCA. 
Diabetes knowledge. Diabetes knowledge showed a significant weak correlation 
to functional health literacy (NVS), r = .388, p < .01 and health information-seeking 
behaviors, r = .123, p < .05. Participants with more knowledge about diabetes were more 
likely to have higher health literacy and report more proactive health information-seeking 
behaviors. Diabetes knowledge was not significantly related to the DM-REALM, 
diabetes self-efficacy, or diabetes self-care activities. 
Health information-seeking behaviors. Health information-seeking behaviors 
exhibited a significant weak correlation with diabetes SCA, r = .256, p < .01, functional 
health literacy as measured by the NVS, r = .106, p < .05 and oral health literacy as 
measured by the DM-REALM, r = .123, p < .05, and diabetes knowledge, r = .105, p < 
.01. Those who more proactively sought out health information were more likely to 
report more frequent diabetes care activities over the last seven days, have higher health 
literacy (both the NVS and DM-REALM) and have more knowledge about diabetes 
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management. Health information-seeking behaviors were not significantly related to 
diabetes self-efficacy. 
Diabetes self-efficacy. Diabetes self-efficacy showed a significant moderate 
relationship with diabetes self-care activities, r = .484, p < .01. Participants with a higher 
sense of self-efficacy related to managing their diabetes were more likely to report more 
frequent diabetes SCA. Diabetes self-efficacy was not significantly related to health 





























SCA=Self-care activities; NVS=Newest Vital Sign; DM-REALM=DM-Rapid Estimate of Adult Literacy in Medicine 
* p < .05, ** p < .01 
 
Table 14. Bivariate correlations among study variables (n = 388)     
Variables 1 2 3 4 5 6 7 8 9 10 
1. SCA 1          
2. SCA: Diet .715** 1         
3. SCA: Exercise .556** .209** 1        
4. SCA: Glucose check .596** .212** .073 1       
5. SCA: Foot care .630** .236** .235** .167** 1      
6. NVS -.075 -.037 -.082 -.019 -.082 1     
7. DM-REALM .088 .127* .014 .013 .054 .047 1    
8. Diabetes Knowledge .086 .100 .011 -.014 .107* .388** .083 1   
9. Health Info Seeking .256** .159** .051 .199** .162** .106* .123* 105* 1  
10. Diabetes Self-efficacy .484** .366** .374** .213** .251** -.034 .081 .074 .098 1 
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Research Question 3 
Are there differences among diabetes knowledge, health information-seeking 
behaviors, diabetes self-efficacy or diabetes SCA between those with limited health 
literacy and those with adequate health literacy? 
 
 To assess for statistically significant differences among diabetes knowledge, 
health information-seeking behaviors, diabetes self-efficacy, and diabetes SCA by health 
literacy level, independent samples t-tests were used. The results of these analyses are 
presented in Table 15. 
 Functional health literacy. There was a significant difference in diabetes 
knowledge, t(377) = 8.338, p < .001 and health information-seeking behaviors, t(379) = 
3.203, p < .01 between limited and adequate functional health literacy groups. However, 
no significant differences were found by functional health literacy level in diabetes self-
efficacy t(380) = -.125, p > .05 or diabetes SCA, t(362) = -1.187, p > .05. 
Oral health literacy. There was a significant difference in diabetes knowledge 
between limited and adequate oral health literacy groups, t(377) = -2.126, p < .05. No 
significant differences were identified by oral health literacy level among health 
information-seeking behaviors, t(379) = -.993, p > .05, diabetes self-efficacy, t(380) = -





Table 15. Diabetes knowledge, HISB, diabetes self-efficacy & diabetes SCA by level of health literacy  
 Functional Health Literacy 
(NVS) 
(Mean + SD) 
t (df) 
Oral Health Literacy  
(DM-REALM) 
(Mean + SD) 
t (df)  Limited  
(score = 0 – 
3) 
n = 317 
Adequate  
(score = 4 – 
6) 
n = 71 
Limited  
(score = 0 – 
75) 
n = 348 
Adequate  
(score = 76 – 
82) 
n = 40 
Diabetes 
Knowledge 
(0 – 14) 






(5 – 25) 
19.93 + 






3.062 -.993 (379) 
Diabetes Self-
Efficacy 








19.073 -.910 (380) 
Diabetes Self 
Care Activities 













Research Question 4  
What are the significant predictors of the level of health literacy among 
underserved patients with T2DM? 
Multiple linear regressions were calculated to predict the level of both functional 
health literacy (NVS) and oral health literacy (DM-REALM) based on personal 
characteristics. First, multiple linear regression was used to predict functional health 
literacy based on the personal characteristics of participants. A significant regression 
equation was found, F(11, 154) = 4.611, p < .001, R2 = .248. The significant predictors 
were gender, β = -.271, p < .001, educational attainment, β = .201, p = .007, and 
insurance type, β = .253, p = .004.   
Table 16. Multiple regression to predict Functional HL - NVS (n = 166) 
Predictor B β p 
Age -0.002 -0.071 .385 
Gender (1=female, 2=male) -0.153 -0.271 <.001 
Language (1=English, 2=Spanish) 0.072 0.121 .315 
Acculturation 0.008 0.205 .088 
Income 0.022 0.090 .265 
Employment status 0.008 0.040 .614 
Housing type -0.001 -0.004 .953 
*Educational attainment 0.034 0.201 .007 
Marital status (1=living with others, 2=living alone) -0.002 -0.003 .973 
Years with T2DM -0.003 -0.086 .264 
Insurance type 0.052 0.253 .004 
Model Summary R2 = .248; F = 4.611; p < .001 




A second multiple linear regression was then calculated to predict the level of oral 
health literacy (DM-REALM) based on demographic characteristics. A significant 
regression equation was found, F(11, 154) = 4.367, p < .001, R2 = .238. The significant 
predictors were gender, β = -.235, p = .004, employment status, β = -.176, p = .043, and 
years with T2DM, β = .182, p = .028.  
 
Table 17. Multiple regression to predict Oral Health Literacy – DM-REALM (n = 166) 
Predictor B β p 
Age 0.090 0.036 0.681 
Gender (1=female, 2=male) -12.402 -0.235 0.004 
Language (1=English, 2=Spanish) -1.463 -0.026 0.838 
Acculturation 0.256 0.068 0.594 
Income 1.494 0.065 0.449 
Employment status -5.737 -0.176 0.043 
Housing type -.0834 -0.037 0.652 
*Educational attainment 0.231 0.015 0.855 
Marital status (1=living with others, 2=living alone) -1.543 -0.030 0.733 
Years with T2DM 0.544 0.182 0.028 
Insurance type 2.767 0.144 0.124 
Model Summary R2 = .238; F = 4.367; p < .001 




Research Question 5 
What are the significant predictors of diabetes SCA among underserved patients 
with T2DM? 
Two regression analyses were used for this analysis – the first incorporated 
functional health literacy as a potential predictor variable and the second incorporated 
oral health literacy as a potential predictor variable. For both regression analyses, 356 
cases were included. Table 18 presents the results of the hierarchical regression for 
prediction of diabetes SCA among underserved patients with T2DM, using the NVS as 
the health literacy measure. In Model 1, functional health literacy, DM knowledge, and 
health information-seeking behaviors accounted for 9.0% of the variance in diabetes SCA 
of underserved patients with T2DM. Model 1 explained a significant amount of the 
variability, F(3, 352) = 11.726, p < .001, R2 = .09. The significant predictors were 
functional health literacy, β = -.16, t = -2.88, p < .01, diabetes knowledge, β = .14, t = 
2.41, p < .05, and health information seeking behaviors, β = 0.25, t = 4.95, p < .001.  
In Model 2, adding diabetes self-efficacy accounted for 29.0% of the variance in 
diabetes SCA among underserved patients with T2DM. In Model 2 with the variable of 
diabetes self-efficacy, the R2 change was significant, ΔF(4, 351) = 23.71, p < .001, ΔR2 = 
.20. The final significant predictors were functional health literacy, β = -1.00, t = -2.56, p 
< .011, health information-seeking behaviors, β = .21, t = 4.59, p < .001, and diabetes 




Table 18. Hierarchical Regression to predict diabetes self-care activities using NVS (n = 356) 
 Model 1 Model 2 
B β t p B β t p 
Functional HL (NVS) -1.27 -0.16 -2.88 .004 -1.00 -0.13 -2.56 .011 
Diabetes knowledge 0.78 0.14 2.41 .016 0.53 0.09 1.86 .064 
Health information-seeking  1.25 0.25 4.95 <.001 1.03 0.21 4.59 <.001 
 R2 = .09; R2adj = .08;  
F = 11.726; p < .001 
    
Diabetes self-efficacy 0.38 0.45 9.84 <.001 
 R2 = .29; R2adj = .28;  
F = 35.439; p < .001 
 R2 change = .20;  




Table 19 presents the results of the second hierarchical regression for prediction 
of diabetes SCA among underserved patients with T2DM using the DM-REALM as the 
health literacy measure. In Model 1, oral health literacy, diabetes knowledge, and health 
information-seeking behaviors accounted for 7.0% of the variance in diabetes SCA of 
underserved patients with T2DM. Model 1 explained a significant amount of the 
variability F(3, 352) = 9.269, p < .001, R2 = .09. Only one significant predictor was 
identified - health information seeking behaviors, β = 0.24, t = 4.68, p < .001.  
In Model 2, adding diabetes self-efficacy accounted for 28.0% of the variance in 
diabetes SCA among underserved patients with T2DM. In Model 2, with the variable of 
diabetes self-efficacy, the R2 change was significant, ΔF(4, 351) = 98.62, p < .001, ΔR2 = 
.20. The final significant predictors were health information seeking behaviors, β = .20, t 





Table 19. Hierarchical Regression to predict diabetes self-care activities using DM-REALM (n = 356) 
 Model 1 Model 2 
B Β t p B β t p 
Oral HL (DM-REALM) 0.03 0.05 0.99 .321 0.02 0.04 0.77 .443 
Diabetes knowledge 0.38 0.07 1.27 .207 0.22 0.04 0.83 .406 
Health information-seeking  1.20 0.24 4.68 <.001 0.98 0.20 4.30 <.001 
 R2 = .07; R2adj = .06;  
F = 9.269; p < .001 
    
Diabetes self-efficacy 0.39 0.46 9.93 <.001 
 R2 = .28; R2adj = .27;  
F =33.393; p < .001 
 R2 change = .20;  




Research Question 6 
Do health information-seeking behaviors and diabetes self-efficacy mediate the 
effects of health literacy on diabetes SCA among underserved patients with T2DM? 
 
Two measures of health literacy were used in this dissertation study. Therefore, 
both required inclusion in the mediation analysis, but in separate analyses. For clarity, 
functional health literacy was used in the first mediation analysis and oral health literacy 
was used in the second mediation analysis. This research question was analyzed using 
two separate inquiries:  
a) Do health information-seeking behaviors and diabetes self-efficacy mediate the 
effects of functional health literacy on diabetes SCA among underserved patients 
with T2DM? 
b) Do health information-seeking behaviors and diabetes self-efficacy mediate the 
effects of oral health literacy on diabetes SCA among underserved patients with 
T2DM? 
The procedure outlined by Baron & Kenny (1986) was followed to perform each 
mediation analysis. The mediation analysis method is illustrated in Figure 4 below. Baron 
& Kenny (1986) outline four steps using three regression analyses to establish the 
mediation effect of a variable between an independent and dependent variable. Path C 
represents a significant relationship between the independent (predictor) and dependent 
(outcome) variables and this is the first step in the mediation process. The second step 
(Path A) is to show that the predictor variable is correlated with the mediator variable 
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(treating the mediator variable as an outcome variable). The third step is to establish that 
there is a correlation between the mediator variable and the outcome variable (Path B). 
The fourth step is to assess whether the strength of the relationship between the predictor 
and outcome variables is significantly reduced when the mediator is added to the model. 
Complete mediation is evident when the effect of the predictor variable on the outcome 
variable equals zero when controlling for the mediator (Path C’). In the figures of each 
mediation analysis presented in this section, dashed lines are used for non-significant 
pathways and solid lines represent significant pathways.  
Figure 4. Mediation analysis as proposed by Baron & Kenny (1986)  
 
a) Do health information-seeking behaviors and diabetes self-efficacy mediate the 
effects of functional health literacy on diabetes SCA among underserved patients with 
T2DM? 
To address this research question, two separate mediation analyses were 
performed. First, health information-seeking behaviors were included as a mediator. 
Those results are presented first. Then, diabetes self-efficacy was included as a mediator. 
Those results are presented second.  
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Health information-seeking behaviors. The first step of mediation analysis is to 
determine that there is a relationship between the dependent and independent variable 
that may be mediated. There was no significant relationship between functional health 
literacy and health information-seeking behaviors (Path A), therefore no mediation 
analysis could be conducted on the variable health information-seeking behaviors with 
functional health literacy in this study (Figure 5). 
 
Figure 5. Relationship between Functional HL and SCA by health information-seeking behaviors 
 
* p < .05, ** p < .01 
 
Diabetes self-efficacy. Similar to the outcome of the first attempt at identifying 
mediation, the first step of the mediation analysis revealed that there was no significant 
relationship between functional health literacy and diabetes self-efficacy (Path A), 
therefore no mediation analysis could be conducted on the variable diabetes self-efficacy 
with functional health literacy in this study (Figure 6). 
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Figure 6. Relationship between Functional HL and SCA by diabetes self-efficacy 
 
* p < .05, ** p < .01 
 
b) Do health information-seeking behaviors and diabetes self-efficacy mediate the 
effects of oral health literacy on diabetes SCA among underserved patients with 
T2DM? 
 
To address this research question, two separate mediation analyses were 
performed. First, health information-seeking behaviors were included as a mediator. 
Those results are presented first. Then, diabetes self-efficacy was included as a mediator. 
Those results are presented second.  
 
Health information-seeking behaviors. To examine whether health information-
seeking behaviors mediated the relationship between oral health literacy and diabetes 
SCA, regression-based mediation analyses estimating all paths were performed using 
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Hayes’ PROCESS macro in SPSS (2013). To estimate the effect size of the indirect 
effects of the independent variable (oral health literacy) on the dependent variable (SCA), 
this method uses bootstrapping procedures. A mediation model was used, with health 
information-seeking behaviors as a mediator. 
The direct effect of the independent variable on diabetes SCA was determined by 
the regression coefficient magnitude and significance (p < .05), and the indirect effect 
through health information-seeking was determined by a significant effect size (95% 
bootstrap CI does not include 0). Since there were significant correlations between 
demographic variables and oral health literacy, three covariates (gender, employment 
status, and years with T2DM) were included in the mediator model.  
Using the mediation model shown in Figure 7, health information-seeking 
behaviors mediated the relationship between health literacy and diabetes SCA. The 
mediation results, including regression coefficients, standard errors and p-values are 
presented in Table 20. Regression analyses confirmed the significant influence of oral 
health literacy on diabetes SCA (Path C, b = 0.061, SE = 0.031, p < .05), as well as health 
information-seeking behaviors (Path A, b = 0.013, SE = 0.006, p < .05). Regression 
analyses also revealed that health information-seeking behaviors were significantly 
related to diabetes SCA (Path B, b = 1.229, SE = 0.256, p < .001). When health 
information-seeking behaviors was included as a mediator on diabetes SCA, the effect of 
oral health literacy was reduced: b = 0.046, SE = 0.030, p > .05 (Path C’). 
Oral health literacy exhibited an indirect effect on diabetes SCA through health 
information-seeking behaviors. This indirect effect of oral health literacy on diabetes 
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SCA was significant as indicated by the 95% CI (0.001, 0.037) using 5,000 bootstrap 
estimations (Path AB). The overall model was significant with an adjusted R2 of .085, p < 
.01. 
 
Figure 7. Relationship between Oral HL and SCA by health information-seeking behaviors 
 
* p < .05, ** p < .01 
 
Although oral health literacy did not have a significant direct effect on diabetes 
SCA (b = 0.046, p < .132), health information-seeking behaviors was identified as a 
mediator in the relationship between oral health literacy and diabetes SCA, b = 0.015, 







Table 20. Mediation Results of Oral HL on SCA through health information-seeking behaviors 
 Path b (SE) 
Variance explained 8.5%   
Total effect C = AB + C’ 0.061 (0.031) 
Oral health literacy → Health information-
seeking 
A 0.013 (0.006) 
Health information seeking → Self-care 
activities  
B 1.229 (0.256) 
Direct effect C’ 0.046 (0.030) 
Indirect effect (Health information-seeking) C – C’ 0.015 (0.009) 
 
Diabetes self-efficacy. Once again, the first step of the mediation analysis 
revealed that there was no significant relationship between oral health literacy and 
diabetes self-efficacy (Path A), therefore no mediation analysis could be conducted on 
the variable diabetes self-efficacy with oral health literacy in this study (Figure 8). 
Figure 8. Relationship between Oral HL and SCA by diabetes self-efficacy 
 




 Among the 388 participants with T2DM in this study, the majority lived at or near 
the poverty level, in non-permanent housing, were under-educated and publicly insured. 
Approximately 32% of participants were Spanish-speaking. Health literacy scores among 
participants were very low. Personal characteristics that correlated with health literacy 
level included age, gender, language, acculturation, income, employment status, 
insurance, education, and marital status. Significant differences emerged among personal 
characteristics including language, income, education, marital status, employment status 
and insurance by level of health literacy. Significant predictors of functional health 
literacy included gender, education, and insurance type. Significant predictors of oral 
health literacy included gender, employment status, and years with T2DM.  
Bivariate correlations among major variables revealed several statistically 
significant relationships. Diabetes SCA were correlated to diabetes self-efficacy and 
health information-seeking behaviors. Functional health literacy was correlated to 
diabetes knowledge, as well as health information-seeking behaviors. Oral health literacy 
was significantly correlated with health information-seeking behaviors. Using 
hierarchical multiple regression for prediction of diabetes SCA, functional health literacy, 
health information-seeking behaviors and diabetes self-efficacy accounted for 29% of the 
variance in diabetes self-care activities. Finally, in mediation analyses, health 
information-seeking behaviors was identified as a mediator in the relationship between 
oral health literacy and diabetes SCA.  
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Chapter Five: Discussion, Implications and Conclusion 
 SCA are an important part of self-management for people with T2DM, but prior 
to this study, the empirical relationship between health literacy levels and diabetes SCA 
has remained unclear. Previous studies have failed to address this relationship in the 
following ways: (1) varying operationalization of both health literacy and diabetes SCA; 
(2) inconsistent use of theoretical frameworks; (3) erratic inclusion of people from 
underserved communities – notably non-English speakers from Mexico-bordering states; 
and (4) inability to identify direct or indirect pathways of the effects of health literacy on 
diabetes SCA. The research for this dissertation was therefore undertaken to describe 
health literacy levels and SCA in a sample of underserved people with T2DM, and, using 
a highly generalizable, parsimonious theoretical model of health behavior, to specify 
pathways of the influence of health literacy on SCA.   
 The data for this study were collected from participants in a multi-site, cross-
sectional study of meaningful relationships between health literacy and diabetes SCA in 
underserved patients. A total of 388 participants were recruited from six clinics within the 
largest federally qualified health center in central Texas. The surveys were administered 
in person by a Spanish or English-speaking RA. If a participant expressed or exhibited 
any difficulty reading the survey, the survey was administered by interview. Otherwise, 
participants independently completed the survey with an RA sitting beside them – 
available for assistance or questions. The surveys included demographic questions and 
tools to measure functional health literacy, oral health literacy, diabetes knowledge, 
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health information-seeking behaviors, diabetes self-efficacy, and diabetes SCA. The 
survey took approximately 30 minutes to complete. 
 Sequential data analysis was conducted with descriptive statistics that included 
the psychometric properties of each scale, t-tests, chi-square, and inferential statistics 
such as bivariate and multivariate analysis, using SPSS 25.0. In addition, an SPSS macro 
from Hayes (2013) was utilized for the mediation analysis. 
DISCUSSION  
Sample Characteristics 
 Among the 388 participants who participated in this multi-site study, the median 
age was 53.07 years (SD = 10.33); approximately two thirds were female. According to a 
2017 report from the Centers for Disease Control and Prevention (CDC, 2017), more than 
half of all new cases of diabetes occur among people from 45 to 64 years of age, with 
equal prevalence for both men and women. The majority of participants chose to 
complete the questionnaire in English, but 32.7% did so in Spanish. This is considerably 
higher than the state and county level prevalence of Spanish speakers. According to 
census data (U.S. Census Bureau, 2018), approximately 29% of Texans speak Spanish at 
home, but Spanish speaking is less prevalent in Travis County (22%). Although very few 
studies addressing health literacy and health outcomes among people with diabetes have 
included Spanish speakers as participants, those that have done so report a similar 
proportion (one third) of Spanish speakers (Sarkar et al., 2006; Schillinger et al., 2002; 
Seligman et al., 2005). Alternatively, some researchers have chosen to include only 
Spanish speakers in their samples (Kenya et al., 2015; Smith-Miller et al., 2016; White et 
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al., 2011). It is important to note that among the 25 studies reviewed for this one, 19 
excluded Spanish speakers altogether in their sample. The findings from this dissertation 
study therefore add to the growing body of literature about how Spanish-speaking 
patients interact with the American healthcare system. Although speaking Spanish is not 
wholly indicative of Hispanic ethnicity, it can provide important information about study 
participants. According to the CDC, people of Hispanic origin have a much higher age-
adjusted incidence of diabetes than do non-Hispanic whites (8.4 vs. 5.7 per 1,000 
persons).   
 The income level of participants in this study was very low – most reported an 
annual income of less than $10,000. Oversampling participants that are resource poor is 
common in such research (Al Sayah et al., 2015; Kim et al., 2004; Mbaezue et al., 2010; 
Morris et al., 2006; Rothman et al., 2004; Rothman et al., 2005; Sarkar et al., 2006; 
Schillinger et al., 2002; White et al., 2011), and given the negative impact of 
socioeconomic status on diabetes outcomes, a high rate of low-income participants is not 
surprising. 
Approximately 58% of participants in this study had completed high school or a 
higher level of advanced education. Compared with county and state level education 
attainment data, this percentage is considerably lower, with Travis County at 88.8% and 
Texas at 82.9% (Table 21). However, this low education attainment (around 40% with no 
higher than a high school degree) aligns with other studies (Al Sayah et al., 2015; Bowen 
et al., 2013; Brega et al., 2012; Cavanaugh et al., 2008; Cavanaugh et al., 2009; 
Graumlich et al., 2016; Heinrich, 2012; McCleary-Jones, 2011; Osborn et al., 2009), and 
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some studies have reported even higher proportions of less educated participants 
(Mancuso, 2010; Mbaezue et al., 2010; Morris et al., 2006; Rothman et al., 2004; 
Rothman et al., 2005; Schillinger et al., 2002), with one as high as 90% (White et al., 
2011). 
 
Table 21. Comparison of sample participant demographic data with Travis County & Texas 
 Texas Travis County This Sample 
Age (Median) 34.5 33.7 53.07 
Spanish-speakers (%) 29 22 32.7 
Annual Income (Median) $56,565 $70,158 < $10,000 
Education Attainment (% HS or higher) 82.9 88.8 58.2 
Marital Status (% married) 51 45 34.9 
 
In summary, people with limited economic resources are at risk for underutilized 
health care services due to multiple factors including location (rural vs. urban), inability 
to communicate effectively (English-speaking vs. other languages), lack of financial 
resources, limited educational attainment, advanced age and state of health (U.S. 
Department of Health & Human Services, 2018). The participants in this study were 
older (when compared with local census data), but comparable in age to patients included 
in similar studies. They spoke Spanish at a higher rate, earned considerably less and 
reported fewer years of education than did their local (Travis County) and statewide 
(Texas) peers (Table 21). Therefore, this sample was adequately representative of 






 Overall, health literacy among study participants was exceptionally low. Only 
18.3% of participants exhibited adequate functional health literacy on the NVS. Even 
fewer participants (10.3%) exhibited adequate oral health literacy on the DM-REALM. 
The DM-REALM scores were lower than in previous studies with similar aims (using the 
REALM to measure oral health literacy). Graumlich et al. (2016) reported that 22% of a 
sample of 674 patients with T2DM exhibited limited oral health literacy, but participants 
in their sample were mostly white high school graduates with annual incomes greater 
than $20,000. Similarly, Bowen et al. (2013) found that 11% of 144 patients with T2DM 
exhibited limited oral health literacy, but again, participants were mostly white, high 
school educated with incomes greater than $20,000. Cavanaugh et al. (2008) reported that 
69% of 398 patients with T2DM scored adequately on the REALM, but echoing the other 
studies, most of the participants were white, high school educated with incomes greater 
than $20,000. It is worth noting, as well, that none of these studies included Spanish-
speaking participants. 
  The results on the NVS from participants in this study, however, were more 
closely aligned with those of previous studies – although still lower. Heinrich (2012) 
reported that 65% of a small, racially diverse sample of 52 patients with T2DM exhibited 
limited functional health literacy and Piatt et al. (2014) reported that 52% of a sample of 
70 African-Americans with T2DM scored adequately on the NVS. Both studies, though, 
had small sample sizes, which may have contributed to this discrepancy. 
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 Among studies with similar aims, but using instruments other than the REALM 
and the NVS, the S-TOFHLA or TOFHLA were the most common measures of health 
literacy and participant’s performance varied. Some studies reported that the majority of 
participants (over 50%) exhibited limited health literacy as measured by the S-TOFHLA 
(Sarkar et al., 2006: Schillinger et al., 2002; Seligman et al., 2005), whereas others found 
that the opposite (Kim et al., 2004; Mancuso et al., 2010; Mbaezu et al., 2010; Morris et 
al., 2006; White et al., 2011). Although the S-TOFHLA was the health literacy 
instrument most commonly used, its popularity seems to have waned over the last 5 
years. The last published study of health literacy among people with T2DM that used the 
S-TOFHLA is from 2011. In the last 5 years, the NVS, REALM, SAHL and 3-item HL 
scale have been more dominant.  
 The skewed distribution of scores from this sample on the NVS and the DM-
REALM led to less variance and may have decreased the ability to find statistically 
significant relationships among the variables. Participant’s scores on the NVS were 
markedly positively skewed, which may indicate that the NVS is not an ideal instrument 
for research for this population. Future researchers should carefully consider their choice 
of health literacy instrument based on the population they are working with. Additionally, 
with little agreement among researchers about what health literacy instrument to use, 
development of a new, more holistic instrument may be needed.  
Relationships among Study Variables 
 Personal characteristic data were partitioned into three different categories: (1) 
intrinsic personal characteristics, (2) indicators of financial status, and (3) indicators 
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relating to health. The following section describes the results of analyses related to 
personal characteristics and health literacy, as well as comparisons or contrasts with the 
literature.  
 
Health Literacy & Intrinsic Personal Characteristics  
 Intrinsic personal characteristics were age, gender, language, acculturation, 
education attainment and marital status. The relationships between intrinsic personal 
characteristics and health literacy are described below. 
Age. Age was significantly and negatively related to functional health literacy, r = 
-.173, p < .05, but not to oral health literacy. Chi-square tests revealed that there were no 
statistically significant differences in age based on either functional or oral health literacy 
level. In multiple linear regression analysis, age was not identified as a significant 
predictor for either functional or oral health literacy.  
This inverse relationship between age and health literacy echoes the findings of 
previous studies (Bowen et al., 2013; Cavanaugh et al., 2008; Kim et al., 2004; Mancuso, 
2010; Mbaezue et al., 2010; Morris et al., 2006; Piatt et al., 2014; Rothman et al., 2004; 
Schillinger et al., 2002). However, a scan of the literature did reveal one study of African 
American people with diabetes (McCleary-Jones, 2011) that failed to identify a 
relationship with age. The small homogenous sample in that study may have contributed 
to the inability to identify a meaningful relationship between age and health literacy.  
The findings of the present study are consistent with the findings of previous 
studies: as age increases, health literacy decreases.  
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Gender. In bivariate correlations, gender was significantly correlated with 
functional health literacy, r = -.170, p < .01 and oral health literacy, r = -.101, p < .05. 
Women were more likely to have higher health literacy on both instruments. Chi-square 
tests revealed that there were no statistically significant differences in gender based on 
functional or oral health literacy. However, gender was a significant predictor of both 
functional and oral health literacy using multiple linear regression analysis. 
Research Question 4 appraised the predictive relationship between variables from 
the correlation results, personal characteristics (age, gender, language, acculturation, 
education attainment, marital status), financial indicators (income, employment, housing 
type), and health indicators (health insurance type, years with T2DM) that were projected 
to contribute significantly to functional health literacy using linear regression. A 
significant regression equation was found, F(11, 154) = 4.611, p < .001, R2 = .248. The 
significant predictors of functional health literacy included gender, β = -.271, p < .001, 
educational attainment, β = .201, p = .007, and insurance type, β = .253, p = .004. The 
same process was repeated for variables expected to contribute significantly to oral health 
literacy using linear regression. A second significant regression equation was found, 
F(11, 154) = 4.367, p < .001, R2 = .238. The significant predictors of oral health literacy 
included gender, β = -.235, p = .004, employment status, β = -.176, p = .043, and years 
with T2DM, β = .182, p = .028. 
The literature shows some conflicting results for the association between gender 
and health literacy. Two studies have reported a positive association between female 
gender and health literacy scores among patients with diabetes. Piatt et al. (2014) used the 
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NVS and Al Sayah et al. (2015) used the Chew 3-question HL screener and found that 
female gender was associated with higher HL scores. However, Bowen et al. (2013) 
found that lower numeracy scores (as measured by the DNT) were associated with female 
gender. Although the correlations between gender and both oral and functional health 
literacy identified in this study were small, the predictive nature of gender in this 
population warrants further investigation. 
Language. Of the 388 study participants, 127 (32.7%) completed the survey in 
Spanish. Overall, only 4% of Spanish speakers exhibited adequate functional health 
literacy on the NVS. The NVS uses the nutritional information label from a container of 
ice cream, and for this study, the label was translated into Spanish. However, it is worth 
noting that most nutrition labels on foods in the U.S. are not translated into Spanish. This 
study did not address how often participants used nutritional food labels to make diet 
choices, but the scores on the NVS could provide information about how comfortable 
people are with using food labels. Without translation into Spanish, it is questionable to 
what degree Spanish speakers use food labels to make important diet decisions. Similarly, 
only 11% of Spanish-speaking participants scored adequately on the DM-REALM. This 
tool is based on one’s ability to enunciate words properly, and for this study, the tool was 
provided in Spanish. Bilingual RAs carefully assessed the pronunciation of each word 
and marked words as correct or incorrect. The words proved difficult for many, which 
may indicate a lack of familiarity with diabetes management. 
English speaking/reading ability was positively and significantly correlated with 
functional health literacy, r = .222, p < .05 and there was a significant difference between 
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those with limited and those with functional health literacy based on language, c2 = 
23.270, p < .001. No significant correlations or differences in health literacy were found 
by oral health literacy. Additionally, language was not identified as a significant predictor 
for either functional or oral health literacy using multiple linear regression analysis. 
Only one previous study (Schillinger et al., 2002) has reported a significant 
relationship between health literacy scores and language among patients with diabetes – 
Spanish speakers scored significantly lower scores on the S-TOFHLA when compared 
with English-speaking participants. Five studies with similar aims included Spanish 
speakers in their sample, but they either did not report findings related to differences in 
HL based on language ability (Sarkar et al., 2006; Seligman et al., 2005) or included only 
Spanish speakers in the sample and therefore could not report differences between 
language groups (Kenya et al., 2015; Smith-Miller et al., 2016; White et al., 2011). 
Limited health literacy has been correlated with Spanish speaking in a number of 
studies outside of the diabetes literature, and the findings of this study support the need 
for more inquiry regarding this relationship in this sensitive population. As the population 
of Spanish speakers continues to grow in this country, so too should the efforts to include 
them in healthcare research. It is vitally important for researchers to better understand 
how this population navigates the complex U.S. healthcare system.  
Acculturation. Bivariate correlations revealed a statistically significant positive 
relationship between level of acculturation and functional health literacy, r = .287, p < 
.05, but not oral health literacy. Chi-square tests revealed no statistically significant 
differences in acculturation based on health literacy level. Finally, acculturation was not 
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found to be a significant predictor of either functional or oral health literacy. In bivariate 
correlations, however, acculturation level and language were strongly and significantly 
correlated, r = .729, p < .05. Acculturation and English-speaking proficiency go hand-in-
hand, and the similarities in between the correlations between the two and health literacy 
are logical. 
The relationship between health literacy and acculturation is highly understudied 
among underserved patients with diabetes. Acculturation level exhibited a statistically 
significant correlation with HL level in only one previous study with a similar population 
of patients (White et al., 2011). Echoing the previous argument regarding the need to 
include more Spanish speakers in studies, it would be equally important to understand the 
extent to which these non-English speakers are acculturated to the American culture.   
Education attainment. Education attainment was significantly positively 
correlated with functional health literacy, r = .313, p < .05, but not oral health literacy. 
There was a significant difference in education attainment based on functional health 
literacy level, c2 = 18.570, p < .001. Education was also a significant predictor of 
functional health literacy using multiple linear regression analysis. 
Research Question 4 appraised the predictive relationship between variables from 
the correlation results, personal characteristics (age, gender, language, acculturation, 
education attainment, marital status), financial indicators (income, employment, housing 
type), and health indicators (health insurance type, years with T2DM) that were projected 
to contribute significantly to functional health literacy using linear regression. A 
significant regression equation was found, F(11, 154) = 4.611, p < .001, R2 = .248. The 
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significant predictors included gender, β = -.271, p < .001, educational attainment, β = 
.201, p = .007, and insurance type, β = .253, p = .004. 
Education attainment has exhibited a statistically significant correlation with level 
of HL in previous studies of similar patient populations (Al Sayah et al., 2015; Bowen et 
al., 2013; Heinrich, 2012; Kim et al., 2004; Mbaezue et al., 2010; Miser et al., 2013; 
Morris et al., 2006; Schillinger et al., 2002; White et al., 2011). Although education level 
is an important correlate of health literacy, it does not fully explain the variance among 
participants in this study. Additionally, education level can be difficult to ascertain 
among immigrants to the U.S., and education equivalencies aren’t always clear. 
Marital status. Marital status was significantly correlated with functional health 
literacy, r = .126, p < .05, but not with oral health literacy. Being unmarried (single, 
divorced, or widowed) was associated with a higher level of functional health literacy. 
There were significant differences in marital status (partnered vs. un-partnered) by 
functional health literacy level, c2 = 4.710, p < .05. Marital status was not identified as a 
significant predictor of either functional or oral health literacy. 
The relationship between marital status and HL among people with diabetes has 
not been extensively explored in the literature, but Morris et al. (2006) found that a 
higher level of HL was associated with being married. In the present study, however, 
participants who were unmarried (single, divorced or widowed) were more likely to have 
higher HL. Age was significantly correlated with marital status in this study’s 
participants. Additionally, the older the participants, the more likely they were married. 
Considering the inverse relationship between age and health literacy, age may have been 
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a contributing factor to the findings of the relationship between marital status and health 
literacy in this study. 
 Summary. Each of the intrinsic personal characteristics exhibited a statistically 
significant correlation with functional health literacy, including age, gender, language, 
acculturation, education attainment, and marital status. Participants who were younger, 
female, unmarried, those who chose to take the survey in English, those with a higher 
level of acculturation, and those with more years of education were more likely to have a 
higher level of functional health literacy. Only gender exhibited a statistically significant 
correlation with oral health literacy level. Echoing the results of the NVS, female 
participants were more likely to have a higher level of oral health literacy. These 
relationships are consistent with findings from other studies in similar populations of 
patients with diabetes, but do also reveal some contrasts. These personal characteristics 
are all important social determinants of health and their relationship with health literacy 
is an important takeaway from this study. 
 
Health Literacy and Indicators of Financial Status 
Indicators of financial status were divided into three different categories: (1) 
income; (2) employment; and (3) housing type. The results of analyses related to 
financial status indicators and health literacy, as well as comparisons or contrasts with 
existing literature, are presented below.  
Income. Overall, there was limited variability in income among participants due 
to the fact that the sample was recruited from clinics within a federally qualified health 
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center. As noted previously, FQHCs are intended as safety net healthcare facilities and 
serve primarily underserved patients. Bivariate correlations revealed a statistically 
significant positive correlation between annual income and functional health literacy, r = 
.116, p < .05, but not between annual income and oral health literacy. There were 
statistically significant differences in income based on functional health literacy level, c2 
= 23.203, p < .001. However, income was not identified as a significant predictor of 
either functional or oral health literacy. 
Higher income was correlated with a higher level of functional health literacy. In 
studies with similar aims and sample participants, income has exhibited the same positive 
effect on HL (Bowen et al., 2013; Cavanaugh et al., 2008; Kim et al., 2004; Morris et al., 
2006; Rothman et al., 2004; White et al., 2011). Income was significantly correlated with 
education attainment in this sample of participants, echoing a widely accepted 
relationship between the two. 
Employment. Employment status (employed vs. unemployed) was not 
significantly related to functional health literacy, but it was significantly related to oral 
health literacy, r = -.160, p < .05. Employment status differed significantly by oral health 
literacy status, c2 = 3.862, p < .05. In a multiple linear regression model, employment 
was identified as a predictor that explained a significant amount of the variance in oral 
health literacy.  
Research Question 4 appraised the predictive relationship between variables from 
the correlation results, personal characteristics (age, gender, language, acculturation, 
education attainment, marital status), financial indicators (income, employment, housing 
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type), and health indicators (health insurance type, years with T2DM) that were projected 
to contribute significantly to oral health literacy using linear regression. A significant 
regression equation was found, F(11, 154) = 4.367, p < .001, R2 = .238. The significant 
predictors of oral health literacy included gender, β = -.235, p = .004, employment status, 
β = -.176, p = .043, and years with T2DM, β = .182, p = .028. 
In contrast to the non-significant findings related to employment status and level 
of functional HL in this study, but in agreement with the findings related to oral health 
literacy, Al Sayah et al. (2015) reported a statistically significant relationship between the 
two, in that those who were employed were more likely to have a higher level of HL (as 
determined by the Chew 3-item HL screener).  
Housing type. No significant correlation was found between housing type and 
functional or oral health literacy. Additionally, no significant differences were found 
regarding type of housing based on health literacy level. Overall, there was very little 
variability in housing among study participants. Only 18.9% of participants reported that 
they owned their home. The remainder of the sample was renting a home (40.7%), living 
in public housing (7.9%), living with relatives or friends (24.4%), or in another living 
arrangement (8.1%). This lack of variability in type of housing among participants may 
have influenced the result of the correlation analysis. 
Summary. Two financial indicators exhibited a statistically significant 
correlation with health literacy – income with functional health literacy and employment 
status with oral health literacy. Housing type was not correlated with either functional or 
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oral health literacy. Participants who earned more and were employed were more likely 
to have a higher level of health literacy. 
 
Health Literacy and Health Indicators 
Two indicators of health were included in this study: insurance status and number 
of years living with T2DM. The following section presents the results of analyses related 
to health indicators and health literacy, as well as comparisons or contrasts with existing 
literature. 
Health insurance status. Health insurance status was significantly related to oral 
health literacy, r = .138, p < .05, but not to functional health literacy. However, there 
were significant differences in health insurance status by functional health literacy level, 
c2 = 6.930, p < .01, although the same difference did not prevail by oral health literacy 
level. Insurance type was identified as a significant predictor of functional health literacy.  
Research Question 4 appraised the predictive relationship between variables from 
the correlation results, personal characteristics (age, gender, language, acculturation, 
education attainment, marital status), financial indicators (income, employment, housing 
type), and health indicators (health insurance type, years with T2DM) that were projected 
to contribute significantly to functional health literacy using linear regression. A 
significant regression equation was found, F(11, 154) = 4.611, p < .001, R2 = .248. The 
significant predictors included gender, β = -.271, p < .001, educational attainment, β = 
.201, p = .007, and insurance type, β = .253, p = .004. 
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Previous studies have also sought to determine the relationship between insurance 
status and health literacy, although results are conflicting. Some studies have identified a 
negative relationship between health literacy among patients with T2DM and being either 
uninsured or publicly insured (Mbaezue et al., 2010; Morris et al., 2006; Schillinger et al., 
2002), but one has reported the absence of a relationship between the two (Al Sayah et 
al., 2015). Outside of the diabetes literature, in a recently published study regarding 
health literacy and insurance status among Californians, limited health literacy was a 
significant predictor of being uninsured (Sentell, 2012).  
Number of years with T2DM. Length of time living with a diabetes diagnosis 
was not significantly related to either functional or oral health literacy in bivariate 
analysis. However, in a multiple linear regression model aimed at predicting oral health 
literacy, number of years with T2DM was identified as a statistically significant 
predictor.  
Research Question 4 appraised the predictive relationship between variables from 
the correlation results, personal characteristics (age, gender, language, acculturation, 
education attainment, marital status), financial indicators (income, employment, housing 
type), and health indicators (health insurance type, years with T2DM) that were projected 
to contribute significantly to oral health literacy using linear regression. A significant 
regression equation was found, F(11, 154) = 4.367, p < .001, R2 = .238. The significant 
predictors of oral health literacy included gender, β = -.235, p = .004, employment status, 
β = -.176, p = .043, and years with T2DM, β = .182, p = .028.  
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Although scarcely reported in the literature, duration of diabetes among study 
participants has been associated with health literacy in studies with similar aims 
(Mbaezue et al., 2010; Morris et al., 2006; Schillinger et al., 2002).  
Summary. In summary, health indicators were significant contributors to 
variance in both functional and oral health literacy. Insurance status played an important 
role in functional health literacy, and length of time living with diabetes contributed to 
oral health literacy. This section of the results highlights the impact of the social 
determinants of health on health literacy. Although the homogeneity and non-normal 
distribution of many of these variables may have decreased the ability to identify all of 
the meaningful relationships among socioeconomic factors and health literacy, some 
important relationships have been identified and are important takeaways from this study.   
 
Relationships Among IMB Theoretical Constructs 
The following section presents the results of any analyses related to the 
relationships organized by the information-motivation-behavioral (IMB) skills theoretical 
framework, as well as any comparisons or contrasts with existing literature. 
Health Literacy and IMB Theoretical Constructs 
Information (functional or oral health literacy and diabetes knowledge) 
Functional health literacy and diabetes knowledge. Functional health literacy (as 
measured by the NVS) exhibited a significant weak correlation with diabetes knowledge, 
r = .388, p < .01. Participants with adequate functional health literacy had greater 
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knowledge about diabetes when compared with participants with limited functional 
health literacy, t(377) = 8.338, p < .001. 
Oral health literacy and diabetes knowledge. Oral health literacy (as measured by 
the DM-REALM) was not statistically significantly related to diabetes knowledge, but 
participants with adequate oral health literacy were more likely to have greater diabetes 
knowledge when compared with participants with limited oral health literacy, t(377) = -
2.126, p < .05. 
Echoing the results of previous studies (Al Sayah et al., 2015; Kim et al., 2004; 
Mancuso, 2010; Rothman et al., 2005), this study asserts that greater knowledge of 
diabetes positively and significantly correlates with higher levels of health literacy.  
Motivation (health information-seeking behaviors) 
Functional health literacy and health information-seeking behaviors. Functional 
health literacy exhibited a significant weak correlation with health information-seeking 
behaviors, r = .106, p < .05. Participants with adequate functional health literacy reported 
more proactive health information-seeking behaviors when compared with participants 
with limited functional health literacy, t(379) = 3.203, p < .01.  
Oral health literacy and health information-seeking behaviors. Oral health 
literacy exhibited a significant weak correlation with health information-seeking 
behaviors, r = .123, p < .05. No significant differences were identified by oral health 
literacy level among health information-seeking behaviors. 
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Very little has been reported in the literature regarding the relationship between 
health information-seeking behaviors and health literacy among patients with T2DM. 
This study aids our understanding of this relationship more fully.  
Behavioral skills (diabetes self-efficacy) 
Functional health literacy and diabetes self-efficacy. Bivariate correlations 
revealed no statistically significant relationship between functional health literacy and 
diabetes self-efficacy or a significant difference in diabetes self-efficacy between the two 
health literacy groups. 
Oral health literacy and diabetes self-efficacy. Bivariate correlations revealed no 
statistically significant relationship between oral health literacy and diabetes self-efficacy 
or a significant difference in diabetes self-efficacy between the two health literacy 
groups. 
Only one previous study has reported the relationship between diabetes self-
efficacy and health literacy in a similar group of patients. Al Sayah et al. (2015) reported 
that diabetes self-efficacy was significantly and positively correlated with health literacy. 
The health literacy instrument used in that study, however, was the 3-item Chew HL 
assessment, which differs considerably from the health literacy instruments in this study. 
Diabetes Self-Care Activities and IMB Theoretical Constructs 
The primary purpose of this study was to examine the predictors of diabetes SCA 
in an underserved population with T2DM. In the hierarchical multiple regressions, the 
predictor variables of the IMB constructs were divided into two groups, matching the 
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different parts of the model (information and motivation), and hierarchical multiple 
regressions were used to assess the contribution of each construct. 
Information (health literacy and diabetes knowledge) 
Functional health literacy and diabetes SCA. Functional health literacy was not 
significantly correlated with diabetes SCA and there were no significant differences in 
diabetes SCA by functional health literacy score. However, in hierarchical regression 
analysis, functional HL was identified as a significant predictor of diabetes SCA. In the 
first step of the multiple regression analysis, functional health literacy and health 
information-seeking behaviors were found to predict diabetes SCA. The variable added in 
the second step was motivation (diabetes self-efficacy). It accounted for a significant 
change in the variance of the outcome variable and diabetes self-efficacy was also found 
to be a significant predictor of diabetes SCA. Overall, the final regression model 
accounted for 29% of the variance in diabetes SCA, a medium effect size that provides 
supports for both information and motivation in predicting diabetes SCA for this 
underserved population with T2DM.  
Oral health literacy and diabetes SCA. Oral health literacy was not significantly 
correlated with diabetes SCA and there were no significant differences in reported 
diabetes SCA by oral health literacy score. As outlined before, in the hierarchical 
multiple regressions, the predictor variables of IMB constructs were divided into two 
groups, matching the different parts of the model (information and motivation), and 
hierarchical multiple regressions were used to assess the contribution of each construct. 
In the first step of the analysis, only health information-seeking behaviors were found to 
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predict diabetes SCA. Motivation (diabetes self-efficacy), added as a variable in the 
second step, accounted for a significant change in the variance of the outcome variable; 
diabetes self-efficacy was a significant predictor of diabetes SCA. Overall, the final 
regression model accounted for 28% of the variance in diabetes SCA, a medium effect 
size that provides support for both information and motivation in predicting diabetes SCA 
for this underserved population with T2DM.      
The prevailing literature is inconsistent regarding the relationship between health 
literacy and diabetes SCA. Most studies have failed to identify a statistically significant 
direct relationship between health literacy and collective diabetes SCA. Shigaki et al. 
(2010), who used the same instruments as those in this study, found no correlation 
between participant scores on the NVS and the summed score of the SDSCA. And 
although other researchers have sought to identify a relationship between health literacy 
and summed scores of the SDSCA among patients with T2DM using alternative health 
literacy instruments, none have established a direct relationship between the two (Al 
Sayah et al., 2015; Kim et al., 2004; Mancuso et al., 2010; Mbaezue et al., 2010; White et 
al., 2011). However, correlations between health literacy and specific individual diabetes 
SCA (as opposed to summative scores of more comprehensive diabetes self-care 
instruments) have been identified. Two studies that measured health literacy using the 
REALM identified relationships with foot self-care (McCleary-Jones, 2011) and dietary 
intake reporting (Bowen et al., 2013). Another, which utilized the S-TOFHLA, identified 
a relationship with recording of blood glucose tests (Mbaezu et al., 2010); and another 
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(Brega et al., 2012), using the 3-item Chew HL scale, reported a relationship with both 
food consumption and self-monitoring of blood glucose. 
Motivation (health information-seeking behaviors) 
Health information-seeking behaviors and diabetes SCA. Health information-
seeking behaviors exhibited a significant weak correlation with diabetes SCA, r = .256, p 
< .01. Additionally, in the hierarchical regression analyses, health information-seeking 
behaviors were identified as a significant predictor for diabetes SCA. 
Behavioral skills (diabetes self-efficacy)  
Diabetes self-efficacy and diabetes SCA. Diabetes self-efficacy showed a 
significant moderate relationship with diabetes SCA, r = .484. In the hierarchical 
regression analyses, diabetes self-efficacy explained a significant amount of the variance 
in diabetes SCA.  
The positive relationship between diabetes self-efficacy and diabetes SCA has 
been identified before (Cavanaugh et al., 2008) and is a central tenet of the IMB 
theoretical model – that behavioral skills precede SCA. 
Findings Related to Motivation as a Mediator 
The findings of the mediation analysis reveal that motivation (health information-
seeking behaviors) was a significant mediator of the relationship between information 
(health literacy) and health behaviors (diabetes SCA). Although health literacy did not 
have a significant direct effect on diabetes SCA, b = 0.046, p < .132, health information-
seeking behaviors were identified as a mediator in the relationship between oral health 
literacy and diabetes SCA, b = 0.015, 95% CI = 0.001, 0.037.  
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Recently, studies that have used the IMB model to attempt to explain the effects 
of information, motivation, and behavioral skills on diabetes SCA have obtained 
important findings. Two studies have sought to establish behavioral skills as a mediator 
between health information and diabetes health behaviors. In one, by Alexander et al. 
(2017), regression analysis revealed a direct relationship between behavioral skills and 
medication adherence, b = 0.38, p < 0.001. When all paths were taken into account, 
behavioral skills significantly mediated the pathway between information and motivation 
on medication adherence, thus validating the proposed relationships of the theoretical 
framework. In another recent study exploring diabetes self-management (glycemic 
control) using the IMB model (Chen et al., 2018), regression analysis established 
significant direct paths from information to self-management behaviors, b = 0.119, p = 
0.001, from motivation to behavioral skills, b = 0.670, p < 0.001, and from behavioral 
skills to self-management behaviors, b = 0.562, p < 0.001. In a similar study, Mayberry 
and Osborn (2014) also tested the relationships proposed in the IMB model, using a 
sample of patients with diabetes. Medication adherence was the self-care activity of 
interest. Behavioral skills exhibited a direct effect on medication adherence, b = 0.59, p < 
0.001. Mediation analysis revealed that behavioral skills significantly mediated the 
pathway between information and motivation to medication adherence. None of these 
studies, however, identified motivation as a significant mediator in the pathway between 




An important contribution of the present study is the finding that although there 
may not be a direct effect of health literacy on the summed score of the SDSCA, there is 
an indirect relationship between oral health literacy and diabetes SCA through health 
information-seeking behaviors.  
IMB Theoretical Framework 
The IMB theoretical framework is a promising model for studies related to the 
information, motivation, and behavioral skills necessary to perform diabetes SCA. The 
mediation analysis in this study has revealed a significant path from health literacy to 
diabetes SCA through health information-seeking behaviors. Previous studies also assert 
that the IMB model is an appropriate and comprehensive framework to explain diabetes 
health behaviors (Chen et al., 2018; Gao et al., 2013; Mayberry & Osborn, 2014: Meunier 
et al., 2016; Osborn & Egede, 2010; Osborn et al., 2010). In a study by Osborn et al. 
(2010) that tested the IMB model among Puerto Ricans with T2DM, information and 
motivation were related to behavioral skills, r = 0.42, p < .01, and r = 0.39, p < .01, 
respectively, and behavioral skills were related to behavior, r = 0.53, p < .001. Behavior 
outcomes have ranged from more comprehensive assessments of diabetes SCA, such as 
the SDSCA (Chen et al., 2018; Gao et al., 2013; Meunier et al., 2016; Osborn & Egede, 
2010) to singular diabetes care activities such as diet and exercise behavior (Osborn et al., 
2010), self-monitoring of blood glucose (Fisher, Kohut, Schachner & Stenger, 2011), and 
diabetes medication adherence (Mayberry & Osborn, 2014). Although operationalization 
of the IMB constructs has differed among studies with similar aims, each study has 
contributed to a better understanding of the relationships between the information, 
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motivation and behavioral skills necessary for optimal diabetes self-care. Further research 
that incorporates this framework will further validate this work.  
STUDY STRENGTHS 
This study is a secondary analysis of a previous study with notable strengths. The 
original study included a large diverse sample (n = 388 participants) of underserved 
patients within an FQHC. As opposed to many previous studies that had collected data 
from a single clinical site, the principal investigator of the original study recruited 
participants from six different clinics that were geographically and ethnically diverse. 
The original study also included only patients with T2DM, which enables clearer 
inferences about SCA specific to T2DM. Additionally, RAs were fluent in both English 
and Spanish, and a large percentage of study participants spoke Spanish, unlike in many 
previous studies that included only English speakers. 
 This secondary analysis has important strengths: (1) adaptation of the IMB 
theoretical framework to integrate health literacy as an information level variable; (2) use 
of two disease-specific health literacy instruments; and (3) robust analysis of health 
literacy among underserved patients from a Mexico-bordering state.  
The IMB theoretical framework has been used to frame studies of patients with 
diabetes before, but none have integrated health literacy as an information-level variable. 
Most use diabetes knowledge alone as an assessment of information. Although diabetes 
knowledge tests are important methods to ascertain what people know about their 
disease, health literacy can help explain how participants find, process and understand 
information about their disease. In this study, health literacy was operationalized as a 
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dynamic construct and was assessed with two different measures. This study will 
contribute to the growing body of literature concerning operationalization of the variables 
included in the IMB theoretical framework, integrating health literacy as a cornerstone of 
information-level variables.  
Although there are benefits to using global assessments of health literacy, 
evidence from this study suggests that disease-specific health literacy instruments may be 
more appropriate assessments. The NVS utilizes a nutritional label as part of the 
assessment, the reading of which is a vital skill for patients with diabetes. The results of 
the NVS can provide important insights about how patients with diabetes find, process, 
and understand nutritional information. The DM-REALM is a diabetes-specific 
assessment of oral health literacy. This tool, an adaptation of the original REALM 
instrument, includes terms commonly used in diabetes self-management. The results of 
the DM-REALM provide important insights about how comfortable patients are with 
diabetes self-management language. Disease-specific health literacy instruments offer 
more robust information about disease self-management skills pertinent to specific 
populations of patients. 
This study has described the health literacy levels of a unique population of 
patients with diabetes. The majority of participants were undereducated, with very 
limited socioeconomic resources. Additionally, over one third of participants were 
Spanish speakers. The findings provide important insights about health literacy among 





 Findings from this study should be interpreted with care, owing to certain 
limitations related to data collection, sample biases, self-report instrumentation and 
generalizability. 
Data collection. This study is a secondary analysis of data. Despite notable 
advantages to secondary analysis, such as time and financial savings, it has inherent 
limitations. The data were restricted by the questions asked by the original study’s 
authors. Additionally, more variables that might allow better explication of the 
relationships between information, motivation, behavioral skills, and health behaviors 
might have added to the study’s strength.  
Sample Biases. Important biases should be noted when considering this study’s 
results. Participants were selected with convenience sampling; randomization would 
enhance future studies. Participants were self-selected, and those who showed an 
eagerness to participate and had the time to complete the survey were able to do so. 
Social desirability bias may have influenced the way participants answered survey 
questions, because the surveys were administered within the healthcare clinics where 
patients received their regular health care. 
Self-report Instrumentation. Data were collected from study participants using a 
self-paced paper survey. Each of the instruments used in the survey was a self-report 
instrument. The participant’s ability to recall important information over the last week, 
month, or even year was an important factor in the quality of the data. 
 
 157 
Generalizability. Participants in this study were primarily poor, undereducated, 
underinsured, and linguistically diverse. Therefore, limited variability on important 
variables (HL, education attainment, income) is a critical limitation for generalizability 
(external validity) of the findings. Future studies that include a more general sample of 
wide ranges of socioeconomic status are needed to cross-validate these findings and 
theoretical framework. 
STUDY IMPLICATIONS 
Implications for Nursing 
 The findings of this study suggest important implications for the nursing 
profession. Health literacy is closely related to nursing-specific responsibilities, including 
patient education, therapeutic communication, and health promotion. All are related to 
patient engagement. Historically, patient engagement has been viewed as the sole 
responsibility of the patient, reflecting the patient’s motivation to participate in his or her 
own care. However, this view is evolving, and patient engagement has more recently 
been described by McCormack et al. (2017) as the product of meaningful relationships 
between patients, their caregivers or representatives and members of the healthcare team 
in a partnership to optimize health. The World Health Organization (2016) has called this 
“the process of building the capacity of patients, families, carers, as well as health care 
providers, to facilitate and support the active involvement of patients in their own care, in 
order to enhance safety, quality and people-centeredness of health care service delivery” 
(p. 3). Nurses are often positioned as the intermediaries between medical practitioners 
and patients. As healthcare providers who tend to spend the most time with patients, 
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nurses have the unique opportunity to holistically assess each patient they encounter. 
Patient engagement depends not only on the patients, but on nurses, as well. Nurses must 
be familiar with the various methods of assessing health literacy and be sensitive to the 
unique needs of patients with low health literacy. 
  It is imperative for nurses to understand the links between low socioeconomic 
status and health literacy. Although it would be beneficial for every patient to have their 
level of health literacy assessed by a nurse or another healthcare professional, research 
has shown that time constraints and limited financial restraints may not make this truly 
feasible (DeWalt et al., 2011). The vast majority of underserved patients in this study 
exhibited exceptionally limited functional and oral health literacy. Echoing the results of 
other studies, many statistically significant relationships were identified between 
socioeconomic status and level of health literacy. The numerous connections between the 
two should not be overlooked by the nursing profession. Whether employed by a 
hospital, community health center, or private practice, nurses have the unique 
responsibility to assess each patient holistically and consider the social determinants of 
health when developing a plan for a patient. Nurses should consider the patient’s 
socioeconomic status when determining the most health-literate sensitive way to 
communicate health information. Some tools have already been developed to assist 
nurses in providing health-literate care. They include the use of plain language forms, 
teach back, visual aids, and more. Yet although these tools are available to nurses, 
underuse or short-term use (primarily due to lack of time) of the tools has been cited in 
the literature (London, 2016).  
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In this study, health literacy exhibited an effect on diabetes SCA through health 
information-seeking behaviors. Motivation played an important role in how patients 
cared for themselves. It is important that nurses recognize when patients are motivated to 
learn more about their disease, so that nurses can act on that motivation by providing 
timely and appropriate information. This information can be communicated orally, 
through technology (videos, recordings, etc.), or in writing. But these sources must be 
thoroughly vetted for health literacy appropriateness. As the arbiters of information 
provided to patients, nurses are uniquely positioned to assess the quality and 
appropriateness of any information provided to a patient. Nurses cannot be passive 
extensions of the medical team, but must instead take the role of advocate and ensure that 
patient education information matches the health literacy skill levels of patients. Nurses 
in any healthcare environment should be responsible for this task, but for nurses who 
work regularly with patients at the highest risk of limited health literacy (ethnic 
minorities, undereducated, with low SES), particularly nurses working in federally 
qualified health centers, this responsibility is essential. 
 The literature is unclear as to what extent health literacy is included in nursing 
undergraduate education. Although the IOM (2004) recommends integrating health 
literacy into the nursing curriculum, there is no national standard. In a qualitative study 
by Zanchetta et al. (2013), baccalaureate nursing students benefitted from a curriculum 
that explicated the interconnectedness between the social determinants of health and 
health literacy, enhancing their ability to be better health educators. Nursing students are 
taught extensively about their roles as patient educators, but this training gives very little 
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attention to the health literacy needs of each patient. However, there is a better consensus 
regarding the integration of health literacy into the graduate nursing curriculum. In 2012, 
the Education Consortium within Quality and Safety Education for Nurses (QSEN), a 
program funded by the RWJ Foundation, created a list of graduate-level QSEN 
competencies for nursing graduate programs (American Association of Colleges of 
Nursing, 2012). Included in this list are essential sets of knowledge, skills, and attitudes 
for graduate level nurses. Health literacy is mentioned three different times: (1) 
“synthesize critical information about health literacy based on diversity of patient 
population,” (QSEN Knowledge competency); (2) “accept that health literacy is a 
problem in safe care, especially during the transition to home-based care,”; and (3) “value 
diversity of health literacy levels among patient populations” (QSEN Attitude 
competencies). The inclusion of health literacy within a nationally recommended set of 
standards for the nursing graduate curriculum is promising, but this effort should be 
applied to the undergraduate curriculum, as well. There is an urgent need for health 
literacy training for all nurses who provide patient education.  
Implications for Health Policy 
Until health literacy is explicitly addressed as a public policy priority, very little 
will change. Currently, no policies address health literacy federally or in the state of 
Texas. Health literacy is addressed only in population-specific statutes. For example, in 
an effort to reduce the use of the emergency room for non-emergent reasons by Medicaid 
recipients, a plan has been proposed by HHSC that allows for funding of programs 
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related to health literacy (4 Texas Government Code Section 531.085). However, this 
proposal has not yet been formally adopted. 
In Texas, over 4 million people use Medicaid benefits for healthcare (Texas 
Health & Human Services, n.d.). The Affordable Care Act did permit grants to 10 states 
as incentives to Medicaid beneficiaries who agreed to participate in prevention programs 
that demonstrated reduction of health risk as well as positive health outcomes. Texas was 
chosen as one of the 10 states, and pilot studies are currently underway (CMS, 2018). 
Through such funding mechanisms, health literacy can be more broadly addressed for 
people at the highest risk of limited health literacy. Policies related to Medicaid 
reimbursement that focus on support systems in place for patients with limited health 
literacy or programs to enhance health literacy could have a profound impact on patient 
care.  
Healthcare centers that serve the underserved (high recipients of Medicaid 
benefits) should implement health literacy in all patient support systems, including 
written, visual, and oral communication. Funding should be contingent on health-literate 
practices.  
Implications for Healthcare Systems 
As evidence from this study suggests, healthcare systems, and more specifically, 
federally qualified health centers may have disproportionately more patients with limited 
health literacy. Healthcare systems cannot overlook an issue that is so widespread among 
patients. The issue of limited health literacy highlights the opportunity for healthcare 
systems to review all of the support systems in place for patients including patient-
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provider communication, patient education, case management, and patient counseling, 
and assess each for congruence with a limited health literacy level.  
The high prevalence of limited health literacy in this study population reinforces 
the need for healthcare systems to address this issue at a systems level. Over the last 10 
years, several toolkits have been developed to help practices address health literacy at a 
systems level. For example, the Agency for Healthcare Research and Quality has 
published the Health Literacy Universal Precautions Toolkit (De Walt et al., 2011) to 
guide improvements within primary care practices. This toolkit identifies four key 
practice areas for promoting health literacy: (1) spoken communication, (2) written 
communication, (3) patient self-management & empowerment and (4) supportive systems 
for patients. At over 200 pages, the toolkit is comprehensive. However, due to its age, it 
may require significant updating.  
The National Action Plan to Improve Health Literacy was developed by the 
Office of Disease Prevention and Health Promotion within the U.S. Department of Health 
and Human Services in 2010. This report outlines seven goals for improving health 
literacy in order to advance public health in the United States. The goals are 
comprehensive, specifically addressing how healthcare systems should focus on health-
literate communication, written information, shared decision-making and access for the 
patients they serve.  
A roundtable discussion about Health Literacy at the Institute of Medicine in 2012 
(now named the Health and Medicine Division of the National Academies) resulted in a 
report titled Ten Attributes of Health Literate Health Care Organizations (Brach et al., 
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2012). This report outlines 10 ways in which healthcare systems can integrate health 
literacy into their practices to aid all patients in the navigation of healthcare services.   
As supported by Koh et al. (2013), healthcare systems could adopt a universal 
approach to health literacy by reducing the health literacy burden on every patient in their 
system. Using a systems approach, all opportunities to interact with the patients – from 
oral to written communication – should be redesigned with the limited health-literate user 
in mind.  
However, recommendations are not enough. The findings of this study highlight 
the important role healthcare systems have in providing care that is more sensitive to 
health literacy levels. First, (as suggested by Koh et al., 2013), healthcare systems can 
elevate health literacy as an important consideration for every service provided to 
patients. Second, as evidenced by the high prevalence of limited health literacy among 
Spanish speakers in this study, healthcare systems can provide additional supports for 
Spanish-speaking patients. Third, healthcare systems should consider the support systems 
in place for educating patients with T2DM. Participants in this study found it very 
difficult to find and interpret the information presented on a nutrition label. This skill is 
vitally important for patients with T2DM. Healthcare systems should ensure that diabetes 
self-management classes and training provided to patients with T2DM explicitly include 
instructions about using nutrition labels.  
Implications for Future Research 
The findings of this study suggest several important implications for future 
research. To further validate this study’s findings and others like them, consistent use of 
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the same theoretical framework would be helpful. The information-motivation-behavioral 
skills theoretical framework (Fisher & Fisher, 1992) shows great promise for health 
literacy and diabetes health behavior research. Additionally, the use of disease-specific 
health literacy instruments, such as the DM-REALM and the NVS provided important 
insights about this population of patients. However, the non-normal distribution of the 
NVS data suggests that a more heterogeneous sample of participants should be recruited 
for future studies.  
This study revealed that health information-seeking behaviors (motivation) was 
an important mediator in the relationship between health literacy (information) and 
diabetes SCA (health outcome). Future intervention studies aimed at improving self-care 
or self-management should incorporate patient motivation as a variable linking health 
literacy and SCA.  
The health literacy social ecological model proposed by McCormack et al. (2017) 
illustrates how health literacy skills and patient engagement are complementary. The 
authors suggest that future interventions to enhance health literacy should be addressed at 
individual and systems levels, which will result in positive impacts on patient 
engagement. In alignment with the “universal approach” to health literacy, but also in 
support of interventions aimed at improving individual health literacy, this model shows 
great promise for future health literacy intervention research.  
CONCLUSION 
 People with low health literacy are at higher risk of complications related to their 
health (Berkman et al., 2011). Those with limited resources are disproportionately 
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affected by low health literacy (Ad Hoc Committee on Health Literacy for the Council on 
Scientific Affairs, 1999; Easton et al., 2010). The findings of this study support both of 
these important points. This study has shown that limited health literacy among 
underserved patients with T2DM is pervasive and that it elicits an indirect effect on 
diabetes SCA. In addition, health information-seeking behaviors have a mediating effect 
on the relationship between health literacy and diabetes SCA. Future research is needed 
to elicit more evidence regarding pathways from health literacy to diabetes SCA. This 
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